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asic matenals challenge industry with new concepts of design engineenng. construction 
processibility and usefulness 
The properties of plastic matenals when correctly used pen up great new area ft 


service to industry and the publi 


Improper use can do irreparable damage to the plastics industry. to both manutacturers 


and processors ot the matenals 


1 Theretore we as manviacturers and processors of plastic matenals reattirm our adherence 
to the prin ple upon wh ch the hea tl Ver ywwth of a yreat ndustry de pe nd and unde rtake t 
Understand roug y Ve propertic ind mitations of a plastic materia 
indied Dy 
I! Apply the correct plastic matenals to al! industnal end uses designing and 
engineenng them for maximum value performance and satety 
: Ill] Use great care to select che correct plastic matenals for all consumer item 
designing and engineenng them to insure value. satistaction. safety and plea 
to all users 
ell; IV. Sell plastic matenals and all industnal and nsumer items made theretron 
yn the ments of the matenals, applications and design, and free of extravagant 
nsupportable claims 
All to the end that plastic matenals already available and others that may come, will 
a bring to industry and public alike all the beneht es and satistactror here P 
satile engineering and construction matena 
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EW. .. from Monsanto 


for casters, coaters, slush molders 


OPALON 410 


Stir-in vinyl plastisol resin 


Developed especially tor coating, casting and slush 
applications, Monsanto's new Opalon 410 plastisol re 
an exceptionally wide range ol outstanding properties 


you cun use to advantage. 


It is an extremely versatile resin of absolute unitorn 
with low viscosity and good dispersion. It can be stirre 
into other components in a high-speed mixer. . . nec 


solvent addition... requires no grinding. 

Among the many superior properties added by 
Opalon 410. there are: 

1. High strength, and abrasion and wear resistance 

2. Resistance to grease, water and most detergents 

3. Resistance to oxidation and discoloration by sunlight! 
4. Good flexibility at low temperatures 


Whatever your coated, cast or slush-molded product 
pay you to investigate Opalon 410 resin. vor tull 
information on this new plastisol for your product, 
MONSANTO CHEMICAL COMPANY, Plastics Division, 
Room 2905, Springfield 2, Mass. 


Opalon: Reg. U.S. Pat. Off, 
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re sponde nce de aling with 
utters, membership, adver- 
likes should he address- 
Underwood at the Business 
fed above. 


intended for publication 

EY Journal should be direct- 

Editorial Offices. Copy for 

should be received at the 

rsity, Athens, Ohio, before 

the preceding month. 

¢ Society of Plastics En- 

the SPE Journal are re- 

v the views expressed by 
ontributors. 


thie 


second-class matter at 


fice at Athens, Ohio. 
May, 1954 


All business matters and correspondence 
dealing with membership and the activities 
of the National SPE should be addressed to 
the Executive-Secretary, P. J. Underwood, at 
the Business offices of the Society, Suite 116- 
118, 34 Putnam Ave., Greenwich, Conn. 

All material for publication in the SPE 
Journal, such as manuscripts, abstracts, news 
releases, orders for reprints, magazines for 
abstracting and books for review should be 
directed to the Editorial Offices; Dr. Jesse 
H. Day, Ohio University, Athens, Ohio. 
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Production Equipment for ° 
Economical Processing of 
Polyesters 
Processors of polyesters, 
and other multi-component 
now handle them on a produ 
basis with new automatic e 
designed and manufactured 
plied Engineering Associat 
-install MYCALE York. The use of this equipment 
@ WITHSTAND x ; to substantial cost Rais 
CONTINUOUS OPERATING glass- bonded mica 


TEMPERATURES TO 650°F 


ANSION MATCHES Slot Wedges and potential applications are in 
MATING METALS—NO ae 4 of laminating; mat molding; 
LOOSENING FROM COLD Brush Holders die molding; plastic tooling: «a 
TO MAX. OPERATING 4 and sealers; potting, casting, 
TO AND ith onds continuous operating tem- Ings; and thermose 
,NOCOLDFLOW, peratures of 650°F. This temperature The. cosinment watematice 
RINKING, NO endurance makes it possible to install forms the functions of di 
‘ MYCALEX in critical insulating areas— -_ proportioning of the resin as 
_ slot wedges and brush tubes—thereby ener components, mixing 
_ RESISTANCE, CAN NOT CAR- _ increasing permissible perature dispensing. It will process 
BONIZE, WiLL NOT BURN, rise of motors and epoxies, allyl resins, furan 
DIELECTRIC power ratings may be safely in- 
creased without change in size or 
weight. Conversely, unit che aper hot melt an 
fied size can be redesigned to smaller compounds can be satis fact 
_ dimensions. Significant gains have led. The short or limited px 
- been made in this direction, particu. many of these resins is ne 
larly in aircraft systems. Dimensional r 
accuracy of these parts injection- is te 
molded of MYCALEX 410 glass- 
bonded mica, the unique ceramo- 
plastic insulation, exceeds that of any 
ceramic or plastic material ... . their 
_. smooth surface speeds assembly, re- 
_ duces costs. For complete information 


maintenance of quality cor 
reduction in labor costs. Pre 


mixes with a constantly 


and uniform pot life. 


New Self-Contained Vacuum 
Forming Machine Is Ready to 


Operate as soon as it is plugged n 
Model HV-30-60 of the 


call or write J. H. DuBois, Vice Presi- q HYDRO-VACUMATIC has. be 
at Clifton, N. J. troduced as the first comple t 
address below. contained machine for hig 


vacuum forming of — ther 
films and sheets. 

The machine is ready for of 
us soon as it is plugged ints 
trical connection, since it re 
supplementary equipment, It 
in components include at 
pressor and mold clamp fran 
bly as well as a hydraulic pu 
is unique in this kind of ma 
which provides smcother an 
press action than other met! 
used, 

Further information 
HYDRO-VACUMATIC is 
from Pameo Industries, 


Ave., Bayville, N.Y. 


Spiwak with Rogers 


L. Spiwak is now Plastics 
with the Rogers Corporat 
year, Connecticut. He was 


with the Snyder Chemica 


4 MYCALEX CORPORATION OF AMERICA 


World's largest manufacturer of glass-bonded mica products 
Executive Offices: 30 Rockefeller Plaza, New York 20, N.Y. a Joseph Fiedler Decea 


ADDRESS INQUIRIES TO— | F. and F. Mold and D 


Offices and Plant: clifton Bivd., Clifton, Inc., Dayton, Ohio, am 


death of its co-founder, J: 
ler, Mareh 2%. 
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tion of America. It 
meets alltherequires 4 
under Joint Army- 14 
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pu It by the Studieselskapet for 

“as parting this into 
has ist ed, s 170 

; are listed, with reference to the 

| eKS vhich ¢a ed an abstract 

Cle It’s te bad there edition 
emendous vorthwhile publieation 


0 the subject of Norway, the SPE Journal 
nthly magazine AJOUR about 30 


printed. We are ooking for someor le 
Conimitt has vw tte ent 


he SPE Journal. lt Vou cal 
egian, drop us a line Test for Determining Chlorine Content \ +l Chios 
Polymers and ¢ -p \ rs 13 } gual 
, nd Basic Materials Conference being held ' 
the procedure ised throug} it the d 
May 1s, 1%, Afternoon May 1S 
of characte! ne che CALLV these ‘ 
How, When and Where to Use Non-met ‘ 
Speake istics SPI bye Phe l’last cs Com i nas ed t 
he Tentative Definitions of Tr Relating Plastic 
(ID S883) as a esu specit lest t brit 
1 thre 1 t's 
i tha fatt t Journa nto accord vit} current hy d 
slit t had t defer ‘ technolo \ 
t tk he i oreal 
of all New ASTM il ts via 
able it a ile date fre ASTM.) Head urte role 
Mold ha nme been one of our favorite Race Street, Philadelphia Pa. at ai ne al charge 
the parag aphs \ b isually Zo cents each but lightly highs mdard 
the Februar reprint X er 16 pares 
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SD 


YOOL carefu lated 
the st stable 

nts ivailable Spe 

Nemists 


expert color 


ASY, ON-THE-SPOT coloring 
hes 


i; ( /; Jean Reinecke’s artich n Industrial Desis 
/ OSS lhe tlor es Vihict ippeared in the Janua he SPI 
shed it We beli that this is the first t eve bee reprinted , 
Norsk na ¢ pany publication, and we find that e pleased r 
= that by it all. A bow to the Durez Mold 
fone Couldn't help noticing that the sume ered 
i ot 1? +1 
our ¢ page, on pag il, in the Sect Ni 
Newark, and in the Injection Molderseope. 1 note 
niportant 
| 
“4 
n 
as your 4 
and mately | 
& = | 
ing freer mold release, AIS / 
pment in all standard / 
<-> “KE 
KENILWORTH, N. J. 
VAL, May, 1954 


New and 


ETTER impact 
phenolic 


DUREZ 
16840 


NITRILE RUBBER BEARING TYPE 


for a market that's growing bigger 


mers have re nized 
rile rubber bear- 
pre by 6 

h OWNS held of 
ee is of the new material 1s lower in 
pra ton than materials of similar type 
634 au nearly 20°. vreater. The cure 
0 IS ta ad surtace trnish has a higher 

\ how es 
ast \ t 1O8 40 allows tt 


mseres It ab- 
ifd Wood-lhour b 
¢ readily molded \ 
nger method 
Data is available. Write Durez Plastics & Chemicals 
1105 Walck Road, North Tonawanda, N.Y 


40 


AK 

compounos 


\ PROTECTIVE COATING RESINS 


PHENOLIC PLASTICS THAT FIT TODAY'S PRODUCTS 


for the new era of competition 


MATERIALS AND PROCESSES by James F. You: 


ond edition, 1074 pages. Published 1954, by John Wii, ¢ 


Sons, New York. 
Why would a man in the plastics business be 
ed in this book, } 


Plastics? It comes to 


since there is only a single cl} 
your reviewe! that here 

Which gives the plastics man a good chance to kr 
materials which are 
their 


glass) and an equal opportunity to learn 


competitive with plastics, 


properties and limitations are (ceramics, 
about 

and processes that the plastics engineer must not be 
ant of 


working, and machining are 


certainly an understanding of welding 


valuable. 


This is an easy to read, well-written book « 
the main engineering materials and processes. Bac 
ter deals with one topic, and nowhere is the going 

This book is one of a series written in the 
of the General Electric Engineering Educational P) 
The first half is devoted to the 
of materials; 
chapters deal with nonmetallic materials. The sec 
ig; Powder Met 
Cold-Working; Weld 


Plating 


of the book covers processes; Castir 
Heat Treating; Hot-Working; 
Allied 
ganic Finishing of Metals; 


Processes; Machining: Cleaning, 
Gaging, 
Statistical Methods | 


destructive Testing; and 


Industrial Quality Control. 
This is a good browsing and reference book 


plastics engineer or executive. 


engineering: pro] 


seven chapters deal with metals and 


Inspect lon, and 


wile from a 


ii 
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PLUNGER MOLDED HANDLE 


By—Ungar Electric Tools, Inc., Venice, Calif 


caco 
INCORPORATED 


1193 W. SECOND STREET POMONA 6. CA 
LYCOMING 9-5206 


(Quotations promptly given 
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YSTYRENES 


i! Purpose 


yrene 
1 Heat 
lemperature 


Impact,” Easy Flow 


Impact,” Highest 


KOPPERS COMPANY, 
“ICES: NEW YORK 


@ Westinghouse Flectric wanted an- 
other liner for refrigerator doors. one 
that would be cusy to clean. odorless, 
shock-resistant, and vet low in cost. 
Ihe molder, General American, 
suggested use of a liner made from a 
special, high-impact plastic. Koppers 
Modified Polystyrene MC-305 met the 
requirements, and is now used in 
several Westinghouse refrigerator 


models. 


BOSTON PHILADELPHIA - ATLANTA 


They needed a tough plastic to make 
big moldings at low cost 


rs Pasties Make Mony Prodnete Better and Many Better Products Possible. 


CHICAGO DETROIT 


Molder: General American Transportation Corp, Chicago, Ill 


Koppers Polystyrenes, both regular 
and modified, have helped many man- 
ufacturers improve their products, 
and or cut production costs. These 
plastics flow easily during molding. 
thereby reducing the molding cycle and 
increasing production Our technical 
staff will be vlad to assist Vou In select- 
ing the specific Koppers Polystyrene 
that best fits vour needs. Call or write 


your nearest Roppers office 


INC., Chemical Division, Dept. SPEJ-54, PITTSBURGH 19, PENNSYLVANIA 


LOS ANGELES 
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perature 
| act. Lowest 
Wit Al rpt Rate | 
High Impact” Improved 
t Distortion 
erature 
fed act,”” 4 
ved Heat ; 
t Temperature 
Flow 
Impact,’ Highest 
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SECTION MEMBERSHIP COMPETIT! ON 


— 
EVER Y T YPE O F Goal: 5000 


MEMBERSHIP NEW APPLICA 


| for use as 
fillers in | 


Ne 
N Ir 
N 
| yt 
Pittsbu 
Rhode Island & S.E.M 
Roeheste 
Lou 
athe n Ol 
it 
Mid 
\ Ne 
Coarser rOTALS 
Mica Finer \ } M New Sections! 


UINE IMS SILICONE SPRAY from 


INJECTION MOLDERS SUPPLY Co. 


3514 Lee Road Cleveland 20, Ohio 


BEWARE 


OF CHEAPENED IMITATIONS! 


z YOU GET JUST WHAT YOU 


PAY FOR IN MOLD RELEASES 


* MORE of the Right Silicone 


* FEWER PIECE MARKS 
from 
Costlier Drier Propellent. 
* BETTER ATO/AIZATION 


* FASTER SHUT OFF 
With Exclusive 
All Metal Spray Head 


Write The English Mica Co. . . . of 79 


Prospect Street, Stamford, Connecticut for in- 
Delivered Prices: 


formation on the Finer Ground Micas and U.S. 
Mica Co., Inc., Jordan & Van Dyke Streets, 
East Rutherford, N.J. on the coarser Ground 
Micas. 


Sample . $2.00 ea. 
Dozen . $1.50 ea. 


Gross. . $1.37 ea. 
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STOCK PRESSES 
SOLVE TOUGH MOLDING JOB 


... A NEW FIELD FOR 
REINFORCED PLASTICS! 


P-M was ready with a complete line of 


presses when the room air conditioning 


hit and Structurlite Corporation took 


tage of it They secured contracts, 


100-ton H-P-M presses and are really 


ess 


M builds a complete line of stock presses, 


F vith enough daylight and stroke for every 


from flat parts to washing machine 


the tough part in the illustration 
ne C press is equipped with the accurate 
itic controls so necessary in the molding 
forced plastics. Talk to an H-P-M en 
today, about stock presses for this 


g industry! 


THE HYDRAULIC PRESS MFG. COMPANY 


3015 MARION ROAD MT. GILEAD, OHIO 


Presses for Every Pressure Processing Need! 


| 
ON 
| | | / | 
_ 
| 
| fi 
{ 
| 
< 
= 
tock 
n 
TH fon prod nq sings for the United States Air 
Conditionina Corn nditioning units shown above 
Cobinet measure lé x 26'; » 25 weighs 8 Ibs. and is : 
yesfer-fibre glass mater 
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AT LOWER COST...A PERFECT M¢ 


At Newark Die Company skilled craftsmen surface to a flawless finish . . . one of the 
guide modern machines to fashion molds of many steps in the making of a perfect mold. 
superior quality . .. a vital step in making Into this and every stage of mold-making 
a better molded product at lower cost. Here at the Newark Die Company goes a com- 
a giant Mattison surface grinder readies bination of engineering know-how, proud 
a mold for the ornamental grille of an craftsmanship and unsurpassed facilities . . . 
air conditioner. With unerring precision it a combination that has set mold-making 
squares the mold and smooths the parting standards for more than thirty years. 


DIE COMPAN 


22 SCOTT STREET, NEWARK 2, N. J. 
Phone: MArket 2-3305 
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PRESIDENT LABELLE SIGNS 


History was made for the plastics industry 
larch 8, 1954. The place: New York City. The oe- 
ision: the signing of the “Statement of Principles 
the Plastics Industry.” 


Your National Council accepted the “Statement” 


January 26th and National President Johr La 


oined with three other major associations in 
tlicial signing (see cover) 


he highlights of President LaBelle’s addre 


follow, 
Now that there is no shortage of any chemicals 
asties made therefrom, the plasties engineer car 


his ingenuity without restrictions. As time 


by the world in which we live gets more at 
complicated and higher demand is put on al 
als of manufacture. Witness the fact that 
t age is demanding a higher and higher heat 
tance and strength properties in all the fun 


ng parts of the plane. 


‘Again, as we advance in atomic science, the 
d s created for new and better materials 
plastics has a golden opportunity to demo 
that our chemists, physicists and engineers 


pt this challenge and in) most cases meet. it 


ut polyme scientists cal Create new sub 
es not vet in existence, Whereas our competitors 
iss, metal, wood, paper and ceramics can only 
There has been a recent spurt in all the 
ompetitive with ours and it is up to the plas 
dustry now to demonstrate that they car 


on end uses with more stringent require 


“We must engineer top quality into all articles 
which we are responsible and we must search 
easingly for new materials to better satisfy the 
suming public. 


John W. LaBelle 


“The Society of Plastics Engineers pledges ttselt 
te make all its members aware of the big and im 
portant tasks that our industry faces. Qur industry 
must not repeat the mistakes of the past, but rather 
assure its customers that it is prepared to give them 
the finest qualities possible in all plastic items.” 


President LaBelle added that he saw the “State 
ment of Principles” as a forwardlooking document 
which put the industry on record as being awa 
and watchful of possible hazards ch could be 
fall any enterprise as expansive and dynamic as the 


prese nt day the ld oft plast 


Bach member of the Societs inved to be 
these prinerple und thre 
it ‘ secreta 


RNAL, May, 1954 
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automatic 
injection molding 


Ernest P. Moslo 
VMoslo Machinery 


INTRODUCTION atte a“ COMPIOCN oft t nt 


electricity, Avdraulics and Kacl f 
ire nm othe ive of nuclear energy, equally niportant and Ty atte pt toe exp 
t tna drogen bombs, and the age of auto how each plays its part in th « of tolls 
ur progres e automotive industry Is plastic Injieetion molding 
i le ck uw! ery that ts almost cot 
but ce. dust a fe ears age they used a series THE ELECTRICAL SYSTEM 
f twenty to thirty machines to turn out this job. h 
hana contacted this Today erve center of this machine 
ratte fa couple of automatic machines that w On most high speed whine pre 
t be hel Wer t possible fo Fore manually, sen tutomatically 
‘ manufactur vy plants, I control of the mac von't spe 
It can't be are all familia vitl Fully automatic ope 
istic Indust comparison te the automo nterest of the day 
to the ingenuity of the engineers and the must first propert nstall the. Vhe } 
i i nadustry s faust coming of set fo }) temperature cont f the 
first ect machine was imported inte rede to insure plasticized mate 
el ‘ stiutes | m Germany by the Index Machinery automatie molding these py meters should 
( prin f Cine iti, Ohio. The man who was. the proportioning type. to accurately control the te 
an Poinjeetion molding machines in this country was f the material. Qur timers are set f an estil 
Diporter, M Cre Th fi st acl Wis duetion evele vhiel Ss vene i ttl; nee 
pieced ‘ bit in the plant of the Kurz-Kesch companys fina ictual evels equired to luce the s 
However, they didn't buy it. Apparently stress that vood timine e« shou 
n te machine to be nstatled nthe U1 ted States Vas To t \ i iru throug ele 
et a il ‘ ered | rie 
t Corporation ! Septembe Phis machine 
‘ \ lidd motd f three to os x shots Novelty items m deq by automatic niection proces 
‘ ite and had a capacity of one and a quart form and hence interchangeable mold avity plates 
hie fist Anne Cul produced niectior molding 
rhe vil the Hyd aulic Press Manufactu 
( t at al if this time, with a capacity of twe 
ere t incements nave Since beer 
ect ” rine allt ition that hiect rrr) 
et =" Uhre fou Hundred unces if mate 
t. However, in spite of the large machines, th oes . 
machines are of prime importance ree 


Ihe automat nyectionr molding machine t 
trdless of who builds it, must be well designed and we 
bianee It must be sin pole ! ts const iction and pos 
tive ts operat Ir ler to fully understand how 
1 Tully automatic plastic injeetion molding ma 
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er asks himself—can we compete? hh 
natic plastr nection pn ilding machines 4 
Cl ‘ Punnett mle =f ral fear) ¢ 
mu that it IS possible 
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= ect i ere t t al t ai 
tches Positioning thie Machine ts 
vl ij) 1 SW ite e\s tnat nt 4 
phases of the operation, a numbe f relays, 
ays, timers and so ot > : oN 4 
erate the machine automatically, the safety 
st and stays closed as ng as the machine 3 
periy By closing this gate, we have start 
cernte to Tunet and the esults ule is 
atety rate, closed, eleases the swite! 4 
vizes the machine Ve all evele time Phe 
. 
contacts, Immediately energizes the elas 
a a *, Closing the clamp. Ihe Cla » 
t switel S tripped, energizing the niectio 
mmedately energizes the forward hydraulic 
The njyeetion am advances and is time : 
ection time intil the time of the desired ir Qg 
‘ s complete. The niection time times out, 2 
ran eturns and in the case of many ma 
nyection counte time Ss energized, the No sprue! Molded in a twenty-cavity ring-gated mold, the spruc ; 
bushing completely removed ire these plastic eaves 
Then advances and eturns between the count 
and the niection mit switch to repack the 
the prope amount of materia equired 
shot The number of these short strokes 
i by the setting of the counter t _ After 
it and the injeetion am stops on the to 2g) 
mit switel nm othe uivanced position, 
ts shortest strokes { thy next inmieetion 
eyele timer times out, energizing the clamp 
The clamp opens, tripping a clamp retur 
it ¢VCle pneumatic time Ss energized whieh, 
t pause, Closes the clamp avain and = starts 
The machine continues to funetior int 
ened, the selector switch is turned off. or a 
the mold due to a part not ejeeting prope: : 
His time, that the electrical Vstet 
‘ e has a vreat bearing n the effiereney, 
continued Operation this) plece of equip high speed automatic injection molding 
ect Ci equipment hve ! thre 
- Chair ¢ ps molded trom f yethylene by yutomatic molding | 
| 
| 
“2 | 
— 
7 
\ 
| | 
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“a ‘ madd} tection Tf i inits 
i ‘ Ch ild be pro led fo 
the electrical components Operator and 
, 1) hed throug these electrical 
efficient hvdrauli systen which t 

f peed and perating pressure Ou 
th ney \ ny | aulic 

h the capacity of the eservorr whiel 
ist three tomes that of the rated capacity 
eal t} awh ‘ \ bathe 
the center of this oil tank. The hot dis 


ild enter on one side of the batfle. the 
iken from the othe The capacity 
dependent somewhat on the size of the 


sed to cool the oil. Oil which returns 
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medallions trom three plate mold. and (right) 
12 vity family mold, run by automatic molding 


S that takes the | from the ese 
| ts iv ad ts b. The hydraulic 
led with a proper over-load_ relief 
t t the pump or externally provided 
id relief valve, the pump would cor 
pp pressure nd stall the motor or run 
r-load relief valve is usually adjustabl 
desired r rated operating pressure olf this 
Nes f itomatic molding ane 
pilot perated four Way alve for the 


me double solenoid pi ot operated foul 


he rh yee on eviinder and one p lot ope rated 


mr the Ww pressure clamp system, Dither 
t s, however, are used by the various 
automatic injection molding machines is 
ef valve placed in the line leading to 
the ection eyvlinder With this 
cont the materia be ne inject 
vit? itfect the o pressure the 
illic SVsten 
nders on this injection machine should 
st class mechanical and hydraulic design. Pistor 
packing should have an adjustable packing eland 


up, should leaks 
of the stroke are 


h speed operation, 


sures high speed uutomatic molding 
Of equal importance In the constructior f 
matic plastic injection molding machin Ss p 


simple mechanical design. 

Interchangeable parts are of utmost import 
a clamp lock of adequate tonnage is a must. U 
machine is built to close mechanica 
not function properly. 

Your automatic machine must have ar 
plasticizing chamber. There are two questions 
iften asked of me How much will the machine 
ne time and how fast will the machine evel 
nformation, the molder starts to figure his job, 

y forgetting about the amount of material the 

ng chamber is able to produce. This can mear 
The molder must consider the plasticizing capacit 
machine, the total projected clamping area the 

vill mold, and the speed of the machine. But of g 

portance is the design of the mold and the curs 

the piece. 

Automatic molding is not only a question of 
a part can be run, but how suecessfully it car 
Speed ts important but a steady run of saleabl 
au must. 

Your automatic machine must be equipys 
yvood compensating feed mechanism as is 
to feed the proper amount of material for each a 
shot. Should the feed on you 
erratic, a pressure variation will result from shot 
Pressure, as you know, is created by the a 
material in front of the piston. If this varies, 


varies, if pressure varies, sticking will often oc¢ 


mold. With shots that have little build-up in f 

piston, the mold cavity will be packed too tight \\ 
this condition, parts are apt to stick. With a la 

ip of plastic in front of the piston, short. sl 
occur, An even feed guarantees constant prod 

There are many advantages to high speed 

molding on a well designed machine. Mold cost 
nitial equipment cost is lower, one operator ca 


at least three machines, and cap 
ower, there is also considerable saving of flor 
Molds with fewer cavities, operating at | 
turn out greater production. Instead of the 1 
ne the mold built for small parts with large 
cavities to be run in a large machine, it is oft 
advantage to build a mold for high speed autom: 
ng of much smaller size with fewer cavities 


the job automatically. 


Sto 


There aren't nearly as many. variables, 


automatic molding as vo hand in hand witl 


matic operation. The safety gate is vept clos 
the circumstances, the plastic being injeeted int 
is of an even temperature on each succeeding s 
constant feed, pressure on material is unifor 


is constant and the danger of flash is practi 


nated, 
To facilitate removal of parts in you 
nold, it is desirable to have a slight time ce 


the mold clamp is fully oper An air blast va 

nthe opening of the mold is an asset. At time The 
to connect the air directly to the cavities 

self to remove parts 


Most high speed automatic machines ha 


safety device which consists of the two pre 


systems that I mentioned earlier If a part 
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hvdraulic pump is the heart of this hydraulic 
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BASE HIT-NO RUNS 


Stockings don’t snag, shoes don't 
lon this swivel chair base 
one piece from 
Plastic Phe surtace is 
| Shinw— no burrs or rough 
has no applied finish be 
olor— gleaming black on 


t—is the intrinsic color of 


The ghtweight plastic constrii 
make the chair easy to 
mechanical stre neth 
that the manufacturer's 
sable to state that a L000 
lropped one inch onto the 


e had no harmtul etlect 


Large size meets low cost 
molding. Its made froma 


Ceneral Purpose Phenoli Other 


Baketire Phenolic Molding 


rials include lreat-resistant 


ics. electrical insulating grades. and 
spec itl typ to rating 


POC 


These BAKELITE materials cover 


great range of service properties 


Phev are backed by manutactiuring 
ind development resources of 
Livi Compan Po Jearn how. thes 


can bring sales and produ tion 


vantages to operations 


Dept XA-43 


| Dependable 
Mfg. Co., () \ 


BAKELITE 


PHENOLIC PLASTICS 


B 
TRADE. MARK 
BAKELITE COMPANY 
A Division of 
Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N.Y 
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ana proper 


the 


shot t fich ng fle at of poor design Shot of 
floats 

at neh thick sticks ! the 
ree Cease to function. Even when using 


no damage 


with 


cast) beryllium molds 


machine is equipped 
ly adjusted. 
trip sea under Ve 


‘ old 


ry low 
t. At this 
oil 


pre Ssulre 


nes pornt 


vh pressure directed 


d the mold is clamped. However, if a 

ett ! the mold, the Mmicro-sWw tch s hot 

i result the clamp does not toggle out 
ndditional time Is Vired in the cireuit 
set h enough se that during normal 
y, it never times out. However, if a part 
‘ does 1 rhe rut this stops 

( rt ind sets up a erreuit to a red 

t hich flashes, drawing the operator's 

T 


good design. Shot of 15.5 grams 


rT hat ething is stuck in the mold 
yperation ery import 
the Henry Lewis ¢ rf Att le 


tts, us i battery of 2-'s ounce Moslo 
il Injection Melding Machines, has 
f je ‘ V and nove Ity items, it Was 

i ingve mold Cavity plates of a ul 
entica inne placement, Knockout pins 
cut Nd plates. Their mold 
the erin it i times. To chang 
bs sare ‘ ved, the old cavity plates 
eu plates are nserted nto the 
they are ready for operation in a matter 
ad drills his cavity plates fon 

‘ ater to run out of the bottom of the 
iter to Wash the finished parts down the 
chute inte a water cooling pan. (Refer 

f nutomiatse lding is this 
ng float, the shot weighing 15.1 grams 
ple of bad mold desig (Ser 


Shots 7 «& 
require 


part Were 


nd \ idual ru? 


fividua these parts placed 
ve othe nold, the shots for sixteer 
eh ole. grams or 4 grams additional 


der could mold sixteen t 
(See Sketch No. 2). This ob is be 
odel 73 fully automatic two ounce 
if four hundred shots per hour by 

of Dayton, Ohio. 
Another example of good auto 


Cavities, SIX 


grams 


mold of twelve 
( refe) 


veighs approximately 1912 


family 
to photograph 
fully-automatically on long product 
150 
by 


shots pe hou 
Ma 
faust evele, it has beer 


the 


second cycle 


Thomas 


machine 
of the 
obtained 
ped directly ft 

Anothe 


Ie llows 

Because 
esults were when mole 
the mold into a \v 


three 


job 


On a ounce 
Y “A 


\ 
~ 
Sketch 3. Nozzle extension of one inch 
completely. 
Rotunda in Detroit, is a group of n 


of three plate construction (Refs 
No, 13) This 


with ordinary wating but still the jol 


The re 


Shot 


fully automatically advantag 
plate mold construction in that the parts are 
ally degauted and are ready to be boxed for sh 
disadvantage of three plate mold constructio 
matic molding is getting not on i\ the parts bu 
inners out of the n old and cleared for subseq 
itions 
(please turn to page fh) 
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» 1 44 
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Stress Cracking 


Polyethylene Welds 


ENVIRONMENT 


GURE 2. WELDED STRESS 
CORROSION SPECIMEN 


IMMERSED 
PECIMEN 


20 xX 200 MM 


TEST TUBE 


FIGURE 3. EXPERIMENTAL 
ASSEMBLY 


Qure Photc graph of cor 


by F. J. Bockhoff and 
J. A. Neumann 


NTRODUCTION er, does not eceur in ps 
ntal corrosion vhich has long bee 
i serious problet n polvethyler fabrication Phe act stresses required } 
chanical failure of the material in the pres cracking ! presence act 
igents vhich are hot ordinarily considered ap ude VI h th a 
armful to polyethylene, Environmental cot esist indifinitely. ExXpe nta k ( 
issume Various Torms, suc} as stress ¢1 ick ny stresses DELON AM) ps Pic 
embrittlement, and crazing nmental crac althougt ree 
ce has shown that two factors re necessary definitely dangerous, Wher 
ont (a) a polyax al stress at th, stressed inde) ney ixing adit ! ‘ an 
tack, and (b) an active chemical environmer active ¢ ror ents, tens st 
g of various polymers has been attributed t tolerated with ateria 16,000 
il cal stresses (1) which are acqu red the th ipl pe vere pre ! } 
fabricating operation. These stresses ar 
euse themselves in the presence of the prope Lond direct Ns ier ! 
vith the result that actual cracks (2) a t distribu ul Tere a ( I 
hye surface of the poiymer, These 1 ite pe iXia esses. It t these p 
thly have been observed to occur perper g usua begins. It has be d t 
the direction of major stress (2.3). Tests (3) olded tensile spec ens Act 
t crazing will not occur if the materia es, are subjected t ns , ; prese 
ed n the direction of tensile stress i ¢ te? ict tle t 
ntly assumes uniaXial stretching. Cast I ecula elgt ! W! 
ental effects ir polvethvlene were first dia ! i d ‘ 
Richards (4) who noted that low molecular spec er U Pun nas st rip 
thylenes (Williams plasticity PO-B0) wer ixialit to tl stress 
Tense embrittlement n the presence of ce? ead A rs 
quids such as acetone, lower alcohols, acet Pre is k (5) dicates t dd 
benzene although the actual absorption ibber and the 40,000 and SO,006 ecu y 
ds was quite small. This embrittlement, ho f pe itvlene impart. ess , ack 
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ENVIRONMENTAL CRACKING OF 
WELDED STRUCTURES 


ad 
K i 
i i 
\} a 
i ra ils 
i 
d d 
i ’ 
1 ‘ 
t i 
i i ‘ eld 
| a te 
\ ipl ! 
1 fy mee 
| ecu? 
t oat 
tra 
\ | yh 
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‘ s i 
| ! at a 
‘ a i te tila 
| i cu quent 
i ! 
ers. I i 
dis t } 
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| i tude 
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tt ‘ ai i 
) ributed } 
ny ag ‘ 
k baths d deg i init ‘ 
( iv i ‘ 
i} ONE racking hee 
i ( i { = ) 
he surface of the pelyethyl by creating 
TABLE |. TYPICAL ENVIRONMENTAL 
CRACKING AGENTS 
Aliphatic and aromatic hydrocarbons 
Alkali hydroxides 
Alkanolamines 
Animal, vegetable, and mineral oils 
Concentrated sulfuric acid 
Detergents, wetting agents, soaps 
Ester-type plasticizers 
Lubricants and mold release agents 
Organic acids, aldehydes, ketones, and alcoh 
Plating bath additives 
Polyglycol ethers 
Silicone fluids 
Sulfonated fluids 
gher cracking potential thea vould be anticipate 
thy Ow coneentratior the bulk 
an important consideration whiel 
COProsiol 
Self-supporting }) 
{ the ! ig 
\ re ! ! ab ! 
ad ditt i \pa 
It ited cusses 
pressu i er 
ite i tress ftailu 
= ule inal tl re al e act 
veld 


EVALUATION OF CRACKING SUSCEPTIBILITY 
IN POLYETHYLENE WELDS 


ly order to teliig pre-eVa 
! stalla king s eptil 
}) ed ! a i t 
‘ ‘ ~ i t t = ad ‘ 
f environmental cracking reagents. A relat 
t of this type, Agile Test) Method, 17-W, 
pore 
elds 
hat t! 1} 
sta 
i tad poe 
aing 
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ind (ft) eld 
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yt 
but e blend 
: 
y 
t tie rach ! Fable | 
« 
— 
athe 
* 
( 
trnk } ter than three feet 
| ‘ thre ip} rt of the tore nk 
ind ‘ head tatie ire Ire. 
h i iscal a he ae 
cause cracking Oca ed : 
‘ thy ene int ed in plating tat 
iting units are placed the ¢ ners 
xy. This practic definitely undesirable, a 
) ad cu ‘ rit his Vp lated Not? elding 2u perated a 
ge t it ! i e genera ecurs at the « ‘ veld a pressure of } psig and a flow rat {f ho et i + 
i t t ‘ ect Velding spee s maintained at U.o min, seve 
\ en tint ¢ } veral tank ens can be simpli repared by welding tx ] : 
i a ise \ severa a ply par \ 
d ites that the ite ils contained strips of polyethylen ogethe ‘ 
t? tanks t cnemica \ ‘ t polvetnviene sections are cut The cente of the large 
‘ 


pecimMens are run at for eacl solut 


Thre titre to failure recorded, Ka ine 
s irred of two Poss tle 
sheet tself, ol through the weld With neo 


‘he differentiation is 


mportant 


s s different from that of the weld 
ine s reported f the specimel does not 
days 
esults of some typical tests of this type are 
bable II. Three types of welds were nvestigated 


solutions. The polyethylene was, in all cases, 


(S). In addition to testing a normal weld, tl 
nt cleaning and sanding the sheet bet 
estigated. In the presence of acetone, a 


ds failed rather rapidly, as also in the case 


CA-685 (9) and OT (10). In cor 
however, the samples lasted severa 
and in some causes no failure was observed 

vs. Sanding and solvent cleaning appear 
resistance time somewhat in the case of a 


ited sulfuric acid, but the results cannot be 


ater, salts of inerganic acids and b 

n, coneentrated hydrochloric acid, p 
plating bath, or acid copper plating bath. It 
ted that the plating baths mentioned cor 
mighteners or additives, and that addition of 


generally cause environmental cracking 


~ONCLUSIONS 


igh virgi polvethyvlens possesses excellent 
resistance, its use as a tank liner 


ng should not be recommended in the pres 
tai tVpes of solutions which “are noted 

) promote stress cracking 

probler 


polvethyvlene cun be 


ed, and in many causes remedied complete 


} ! aACKING } 

Sistane } prope ) ding i 
f resins. He he difled p 

n supp ed applic liscret ib 
cised. Its ipplicat i dead i 
vhicl t ( ! K ‘ 


Ss any doubt rewarding 


Agile Test Method 17-W 


n be conducted d th hquid can De + ated 
the nstalila id 
s nded that t iby 
he gactua quid be used } al stalla 
a) carel 1 ! i ada 
! na causes, Cus ers a K { Na } 
1 As ad i 
taves foreig be an er 
In add n, ch of the di ed stre 
structure i | ited ! ab i 
lesign te ture 
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Acetone 


IGEPAL CA-633 


AEROSOL OT 5° 
AQUEOUS SOL'N 


Sulturic Acid, 
Concentrated 
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(AGILE TEST METHOD | 
FAILURE 
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TYPE SHEET & SPLINE 
] AGILENE 

2 AGILENE 

3 AGILENE 
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TABLE II. SUSCEPTIBILITY OF POLYETHYLENE WELDS TO STRESS CRACKING 


7.W) 
AVERAGE TIME °. OF SHEET 
TO FAILURE FAILURE 
14 min. 100 
23 min. 100 
40 min. 100 
148 min. 100 
215 min. 80 
160 min. 100 
73 min. 100 
80 min. 80 
65 min. 80 
24 days 100 
30 days 100 
22 days 100 
WELDING PROCEDURE 
Normal 
Solvent Clean 
Sand Surfaces 
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sia Phese specimens are then placed in a 2: by either creasing the molecula eight by adding | 3 
test 1 ibs containing the solution t The rate ais te produce a ale | Visebu 
e specimen and solution under testing conditions tvlene and certain petroleur esins have p d helpfu J 
diagramatically in Figure 3. A photograph ot along these lines. However, as pre isly ment ed, add 
irs at the inction of the weld fillet and tl hemical resistance of the blend. : 
n be calculated to be approximately 250-200 Evidence taken f testing programs 1 n effect . 
dimensions giver n Figure 2. ndicates that polvethvilene car be very effeetivels 
4 
cracking agents. If ther: {i tat 
bility, a simple test accord 
conclusive, 
rig. 4 t assembly 
| 
} | 
| 
| 
} 
: 
» 


Accessory Equipment 


for Quality Molding 


by W. E. Rahm 


Boanton Molding Co. 


A REMARKABLE MAN was the father of the plastics Hyatt, these two are his outstanding invention 
! ist Ki t, and Whe anticipated the In addition to inventing the equipment used 


principle tion on ding n IS72 with his patent facture celluloid such as the ike press, poltsl 
‘ illic We chery Hy tt Vitis [worl hydrating press, extruder ind sheet rit chi 
irkev. Ne York n Nev VS ISST. He had a common mention a few others such as 
itien plu ne en t Kddytown Seminars \ knife sharpener 
ead t prsathe tie He vent to Rall turn nye lathe 
i eer en ten printer, whieh trade Machinery for manufacturing school slate 
! eri While at Albany, as a journeys Bonsilate i plastic consisting of bone na 
‘ he, rking in his spare time, discovered Lock stitch sewing machine with 50 
teat ! Is, i substitute Vory stitching he V\ fabric machine belting 
| i billiard b He moved to Newark, New Machine for straightening and cold tinishir 
ne tea oon Mechanic Street na steel shaft ne 
building near the center of town, In ISSI-ISS2 Hyatt took up the preblen 
He engaged the se ves of Charles Burroughs, Sr. purification and filtration and formed the Hy 
mild the machinery for manufacturing celluloid. Hyatt Water Co. Many paper and woolen mills as we 
rye flere ind Burroug) the other. After a idopted his filters and he introduced then n | 
lisastrou tire, the city officials would not allow the ISS7. 
ture elluloid in the old location and the Cellu In IS9L-1901 he des gned, built and patente 
d company moved to the outskirts of Newark, whicl eane crusher which when tested initially rat 
farn nd meadow land, five minutes before breaking down. From. ti 
The Charles Burroughs Co. was located at 141 Com percentage of juice extraction was so high tl 
e St.. Newark, N. J. where Mr. Hyatt maintained his sultant refuse or bagasse was dry enough to bu 
Tiere ind Where | had the good fortune to serve him as Based on this test he worked for 20 Vears 
}) time draftsman from 1907-1909, perfect the machine and up to the time of |} 


Most people know Mr. Hyatt as the inventor of cellu vould not admit failure 


but do not Know of his many other patents, including He received the Perkins Medal Award in 1! 
the Hyatt Roller Bearing, now manufactured by a Division Strange to relate, with all of his inventive ¢ 
General Motors Corp. and patented in IS91, versatility not one of his patents is related to 
Of tl 25s patents held jointly or individually by ing industry for which he was trained, 
L ted the order of their importance are the items All materials manufacturers advocate d 
necessary for quality control melding powder to obtain the best resurts 
to (1) Drying, (2) Mold Cireulators for While slight amounts of moisture above tl 
1 tu ontrols, (3) Instrumentation, €4) Granula mended by the manufacturer may be permissib 
(o) Sereening reground materials. These, | con plastic molding powders and act as a plast 
essury items moisture does not improve the physical propert 
Items 6 to 10 (6) Hopper loaders, (7) Weigh feeding, end product. 
(Ss) Degating devices, (9) Annealing bath for nylon and Moisture it erylies, polystyrene and ny 
ichine parts, (10) N Ray machine. These, | splay marks, silver streaks, bubbles ind on 
sider optional items predicated on the type and variety adhesions. 
being molded Rach material should be dried in a. sep 
since Vapors given off by one material can at 
(1) DRYING tuminate dissimilar materials 
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ree + 
rai 
~ 
ria 
‘ 
Pay Control of the moisture content of molding materials This is especially true of acetates With a ! 
ee primary importance and this involves drying of the ticizer content. 
on 
‘aes ine powder Therefore, the need for drving equipment 


poe ture contro na the ty to obt nm oul 
ts DY proper loading f the pans Materia ! 
id he sp ead evenly na from l nel t l ? 
I bes results 
eliminates tne mportant Val able in m 
e available in several types 
culating ovens 
red ovens Not to be used for nvlor S 
lat n causes dist horatiolr 
i! vens 
driers n inted directl on the 
2) MOLD TEMPERATURE CONTROL 
emperature of the mold is Just as important a 
tures of the injection cylinder for the | 
Proper mold temperature reduces strains ! 
parts 
tions ove i 


Makes it 


possible to mold thin sect 


ected area than would otherwise 


Molded parts have higher distortion and servic 
ontrol of ad mensional accuracy 

feduetior no oserap los When starting re 

‘ perature ¢ mtrollers are of two type 
fecireulating type in which the fluid is returnes 
ria ised 

None re reulati Ly pe n Which the fluid rut 


I should be of the dual type or so construct 
temperature of one-half of the mold ean be 
rele pe ndent of the Oppos te half. 
(3) INSTRUMENTATION 
Accurate temperature control of the injection 
proportioning pyrometers which will prevent 


t temperature, 


ne of the preset 


of heut 


unde? rid 


ndent on the number zones a third 


the ten 


pvVrometer Is necessurv to control 


ne nozzle required to mold nylon. 
pped with a heated nozzle to mold nylon can 
inv molding material and some tnstance 
tir be decided advantage in unheated 
\ irate surface hand pyrometet should be 
check the temperatures of the cylindet 
control pyrometers, to detect any w de val 
perature and to locate dead heater bands. 
meters should be inspected periodically ind 
idjusted and at the same time the thermo 
ild be nspected, cleaned and repaired if nee 
Dirty or corroded thermocouples are frequently 
neorrect temperature indication by the pyro 
eters cannot always be located in a mold 
surface temperature and a surface 


the exact 


this 
& CHUNK CUTTERS 


molder Is Of 


= invaluable for purpose. 


GRANULATORS 
material as delivered to the 


ich should be 


dup! cuted a: 


particle S1Z¢ wh 
possible when regrinding scrap sprues and rul 
ire satisfactory molding conditions 
thick car be successtully 


a il vh cl fed back per dica 
raunlator located at the niection machine 
ad ne. but re ground ch has breve placed 


(5) SCREENING REGROUND MATERIAL 


screening ate a the CCOESS \ 
ding certain types pieces but ty ce 
aust? ~ t ss aut eal 
is possib he ! pa he 
ate a at 
Fines ha port greater area 
Ime tha a he large } cles, hence hev pick 
r absorb a propor tely larg 
| example, a I ibe has a face t in 
at ] nereas i " ( the rat ie 
Ooo lu es th 1) i area 
ver ¢ ibe 
kines, beea ‘ | il ! ipid 
othe ¢ der pe ! 
Vibrating screens ‘ ‘ dl 
De Pur shed ts Tithe 
Fines can be dried and 1 ded 
I can see t rood reas tors cal 
equipped th tl sua creen and } the it 
screen be | thre and ‘ \ 
creening operation 
THE OPTIONAL 
(6) WEHIGH PEEDING 
Th ta new dea. We ised it du it 
here ve had it arge p ected area ds insutYiet 
clampingg capacits Wi eal t nterest ! K 
companies ne nanulacture es deve 
eeding, but success 
Lately evera companies has developed ‘ 
feeders 
The te starved Weigh feeding 
cuuse “st ed” means skint wiated and underwe 
ind if you use this term when talking to a custome 
! ght we the dea vou are short-changing hit 
\ better desigwnation be enact rp ‘ 
feeding 
(7) HOPPER LOADERS 
ror 
(8) DEGATING 
The size and type of molded piece and the mu 
f pieces required determine hether hand t 
mechanical tiple die degating equired 
(9) ANNEALING BATH FOR NYLON 
The salt = Used to anne: oplece 
clean or burn out the nylor ! ‘ ind ( 
ders o} ather meta pa ts 
Pieces are annealed at 550° F for the 
of 
Pieces ip te thick nutes 
Pieces from 20) nute 
Cool the parts slo na cardboard cont ' i 
cardboard layers 
annealing bath so it Is ae able to keep th time 
hort as possible consistent th complete anne Y 
Metal parts require 700 | bu ff the 
No es should not be quenched ter but oa 
to r salt remaining the 
ished off a it 
(10) X-RAY MACHINE 
The X avo machine used t exal e the t 
non-trar sparent olded pieces Tor t 
He ethod ! eliable pen 
for Ul pieces having: d 


1) 
\ he 
t 
- 
| 
i 
| 
| 
should be dried. “et 
(NAL, May, 1954 


high impact 
polystyrene sheet 


F. J. McRae and W. D. Harris 


F. J. MacRase 
luetior high-impact polystyrene might expect that a new material having a 
S perieneed tead growth a t therrmoplasts ance of properties and a low cost such 
It ‘ adopted by the injeetion high-impact) polystyrene, might prove to be a 
parts and later for housewares to vacuum forming. Experience has shown tl 
true, and also that high impact polystyrene sheet 
t f st high-impact pols ses certain other characteristics that make 
‘ en mited until about among the available sheet materials for vacuun 
extruded high-impact pols When high-impact polystyrene sheet is for 
; ‘ Since that time there has a mold, it does not spring away or “snap-back”’ 
a] | tits wh “as forming pressure Is removed, This permits close 
| { bye vauyg fleat heet by cor ances on finished parts. 
sion At the forming temperature of 270° to 525 1 
rf wut forming for mass produetior sheet flows easily and offers little resistance to 
' istic pa This means faster draws can be made and eyel 
| tiie extrusion ened, 
Secuuse this sheet forms so easily, sharp 
\ fabrica ! f heavy vwuure detail can be tmparted to it from the mold fae 
but aside fron The serap, if kept clean and free of conta: 
‘ istic pa ere fabrieated may be reground and used for either extrusion 
, d actors, it tion molding. 
abriecation eosts. One The sheet’s low specific yravity coupled 
Of 
PROPER! 
L J 
- r 


| 


ab 
Ir 


r 


r 
r 


t polystyrene Samples of stamped high-impact polystyrene sheet 
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Properties of high-impcc 


‘ he fabricate vets the most are - 
h-imipact stvrene sheet Press 
faubricat hig pact polystyrene 
ely NeNXpensive al may be ACCOMP Ne 
f different ways. Forming Plastic Sheet 
ny and stamping with almost any design ce 
be done, but this method of fabrication is, of 
ted he production of flat or p ee eee 
eated and softened sheet of high-impact polyst 
be inserted between matched male and female 
are then closed to form and cool the plast 
s method of fabrication is satisfactory fo * 
ations but is usually more costly Since t - FORMING SHEET 
to make both a male and a female mold PRESSURE FORMING 
forming is by far the most common method Matched male and female molds. | 
ibricate high-impact polystyrene sheet. [It offer 
ld costs, versatility, and rapid chanyeove 
to the next. 
UM EQUIPMENT Plastic Sheet 
ntially, vacuum forming equipment consists of y 
ys: (1) a clamping frame to hold the sheet, Sheet Clomp 
cute to soften the sheet, (5) a forming mold 
a vacuum system to remove the air beneath the 
“uliow air pressure to force the sheet down «at 
he mold. typieal evele with this equipment 
as follows: a sheet of high impact polystyrene 
over a mold or a group of molds. A’ heate 
nperature range of 700 1100°R. is then placed 
sheet for about halt a mit ute. It is important HEATING SHEET 
heater have a good uniformity of temperature t 
calized overheating and thinning out of the VACUUM FORMING — MALE MOLD 
e heater is removed and a vaeuum applied First step in a typical molding cycle. 
the softened sheet to draw it over and around ‘ 
\bout wo seconds are do to draw the ] 
d another 5-40 seconds to cool depending on the 
old cooling. 
are many Ways in Which these elements may Forming Plostic Sheet 
depending on the geometry of the mold, the 
neces to be molded, and to a great extent on 
of the fabricator himself. As an example 
Clamping the sheet over a box, and allowing 
be forced down ove the mold im the isla 
e sheet may be held by a clamping frame and 
ished up into the hot sheet with an at 
eviinder, Vacuum is then applied to pull the 
avainst the mold to impart the mold deta FORMING SHEET 
technique helps to retain greate thicknes 
and elevated portions of the mold. VACUUM FORMING - MALE MOLD 
the forming has been completed ao trimming Second step in a typical molding cycle. 
isually necessary to complete the fabrication 
t. This produces a small amount of serap Henter 
be disposed of but this is not usually aise Formed Piostic Sheet 
n. By proper design of the part, as we ia 7, 
frame and n l, the serap can be reduee 
percentage of the original sheet, and 
eed not be any serap at a 
f parts can be conveniently 
suw i skip tooth blade o i 
Sue is is used to cut shee meta 
e numbers of parts are ben rriedele 
f trimmin be ised and coms 
t lit hes Che presses The Lie 


VACUUM FORMING - MALE MOLD , 


Vacuum-forming completed, with tormed part removed from the 
ty De ae mold. 


PA sHOULD BE DESTATICIZED 
re s have tee 


part 
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ic! is od, pilaste plasty 
ent cost ute iis f 
vy sampies al some Cases 
t productior hs 
magnesium, Kirksite, soft n, a 
make excellent production 
are relatively low in cost and t 
machinine them is low because highly polished s 
by" ejector pit assemblies and the ke, are not necess 
: ‘ acuum forming operation Instead of waiting 1 
costly machining of molds, these vacuum forn 
cul bn fir ished in weeks 0 evel days and at 
fraction of the cost of an injeetion mold. 
In many cases these metals may be cast 
a model of the part to be made. This casting ¢ 
the finished mold which may then be drilled 
small .085° holes to permit: air to escape rapid 


the vacuum forming operation. 
Metal spraying is an important variation 


casting technique that is rapidly gaining favo 


of metal ean be built up by sprayvi 
of molten metal until sufficient thickness bu 
withstand the mild pressures involved ino vaecu 
ing. 

MOLD TEMPERATURE CONTROL 


Vacuum forming molds have not, in) wene 


equipped to Use mold temperat lie control i 


Th sketch shows the Jrape forming” technique 


Control of mold temperature is becoming increas 


portant as larger and larger volume product 


7 countered: and as ways are sought to shorten the 
i the ne iis Joy op Grttm ° . 
aa 7: cation evele. The formed sheet can, of course, be 
Puce the sheet This treatment helps to re 


by a blast of cool air or by a fog spray of ce 


ce the statie eleetricitvy charge so that dirt and dust 
: These methods are undesirable mass product 
t kely to be attracted to the plastic. Phe in 
two reasons. First, the blast of cold air at 
i thing to erent When appiving destaticizers 
pp chills and shrinks the oute surface of the she 
ulso When applving aecquers or enamels, to. be 


the opposite side remains relatively warm for a 1 
apply one that will not attack the plastic and DI 
are 7 effeet is to produce internal stresses in the plas 
e erazing and eventual failure of the part. ’ 
and make them more susceptible to crazing and 
to “ure quite often applied to finished parts. 
Second, this method of cooling may slow dow? 


done either to label the part, such as a crispe) 
. : duction rate beeause molds and equipment ha 
t refrigerator, or as a means of decorating the ; 
temperature control will gradually build up heat 
uit decorative lecal film manufaetured by [Di-Noe 
: ke hot sheets are pulled down ove them until a 
f Cleveland, Ohio has just reeently been d 
, : eached where the evele must be slowed down t 
ipplieation to high mipact polysty ene sheet | 
: the mold to cool sufficiently to allow the sheet 1 
it pplied as a film ove the entire surface of the flat : 
i pay in tormed right atonyg with the 
‘ Controlling the mold temperature by ( 
warm water of about 125°F. through cooling e¢ 
the and transferred to the surface of the 
é ; simplest way to cool the sheets and it will « 
et 
or minimize both of the etfeets ist noted. VP: 
nting inks and laequers have been developed by 
cooled more uniformly and have better physica 
ich companies as International Printing Ink Division 
ties because there will be less internal stresses. | 
terchemica Corporation and Logo, Ineorporated 
eyeles can be maintained right from the time the 
to take advantage of the excellent printing surface off 
s started up because excess heat is carried av 
hy his she« be printed by offset or “Silk ld . } 
the mold, preventing it from building un» in ten 
creel This may be done in distorted form on. the un 


We have touche sor of th op 
flat sheet so that when the sheet is formed the printing “er ( ied ¢ ‘ re ) ‘ prope 
aspects of fabrication, trimming and decorating 
asstime the ntended proportions, This feature elin } 
Impact sheet and ai few 
ites costly hand painting or spraying of three dimen bina 


made concerning the applications and the futu 
sheet. 


APPLICATIONS AND FUTURE FOR SHEET 


Nothing has been said about forming molds but they 


are a mportant part of the vacuum forming operation Ty : 
wre IS a rapi ‘ ing fleld of 
the making of molds that some of the vreatest pidly expanding eld 
, ; this sheet and new uses are beinw found for it 
sat ! Sure mace 
largest present users of high-impact polystyrene 
MOLD MATERIALS ARE MANY the refrigeration and radio-T\ industries. I) 
There is a host of materials to choose from in mak frigeration industry such ttems as inner doo 
‘ icuum forming molds Individual choice will de freezers and refrigerators, refrigerator drip tra 
the? ! three preces to be made, the mold mak trays, evy holding trays, and ly euke strips 
Tine ties tf the fal cator, and, to some extent on the duced in large volume. It is even possible 2 
‘ etry iit thre comple te refrive ito ln Xx rie hit 
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Internally lighted picture box. 


fab 


mproved materials having bette mip 
rreate elongation are being develoy 
ected that polystyrene will be modified ino ma 
Naps someday a transparent tough = she 
made available, 
we have been discussing she ral 
S m 40 to 80 thousandths of ar ne} I} 
that this range w broaden to inelude thir 
Cke sheets 
i improved materials and new applications 
ie to expand the market for polystyrene sheet 
factu s of fabricating equipment must kee} 
ew equipment and new ideas to improve fal 
echniques, Perhaps equipment can be designe 
e she from both sides to take advantave of 
RNAL, May, 1954 


ated 
rapidly growing use for high-impae 
etois on dimensional signs and displa 
advertising Sucl things “as mal 
picture boxes “are made treo oOpaq lt 
lly lighted signs may be made from t 
the host of other uses for higwh-impuet 
are such things as” photographie 
aging and display cases for many it 
cond tiohers, and toilet bow 
il application makit 
th Ss in) 
eady for anothe le 
. and for children’s 
iltitude of uses being found, the futu 
t for high-impact polystyrene sheet 
new and improved t materials, me 
mproved fabrication teehniques 
apid ahd wt! whe 
tvrene sheet is oXperiencing 


ris 

she 

ans 


ing 


CVCIUS 
= 1 
The cutting and trimming of sheet repure 
y secondary operation and it is expeeted that 
nterest in sheet materials w stimulate people 
fay Vays to n the sheet | ‘ 1 s st ! { 
n the mold 
htervest ! Present ement natu 
toa going to be centered fab 
meratrons 
It is believed that there \ “isa 
ments made n the heating ined f ! 
polvstvrene sheet as Ways are sought t ve COS 
Speen ID produetion This method of fabrieation 
o stay. It has proven its worth and sl ld be eor 


High 


pact sheet printed before forming 
formed shect to make a decorative sign. 
A Kirksite 


vacuum form 


mold 


Inner-door liner for a refrigerator 
reinforced shelves 


complete with molded-in 


stee| 


i 
idio-TV field th sheet is dely used tor 
the masking frame around the pieture tube at \ : 
COVE on the baek of the tube These 
' al olive ra ab colo sheet that Was especia \ 
fart this industry \ 
“ 
Tea] 
(left) and pre-printed 
itt 
\ 
a 
‘ 
It 
he 
4 
& 
and t appears that a pre-printed or pre 
sheet with a wuicle Variety of designs to choose 
. 
be fortheoming in the future, 
i ¢ 
tinue 
| 
Of equal importance to the othe forms of thermoplasti : 
ee 
thd 
— 4 —— 
m4 
| 
Twenty tree 


+ - 
a: 
| 
Paul M. Elliott \ 
f 
Paul M. Elliott 
Ihe use of plastics in the manufacture of pipe and 


fittings is relatively new, and extensive industrial installa- 
tion of plastic pipe dates bach only to the end of World 
War tl We that 


now “established.” estimated 17 to 1S 


must agree, however, the industry is 


During 1952 an 
million dollars worth of plastic pipe was produced and the 
production will total 825,000,000 in 1955. 


Annual sales in the range of $250,000,000 have been fore- 


probably over 


cast for ten years from now. The future of plastic pipe 
in our industrial pieture is assured and this is not on the 
basis of greater availability or cheapness but on the basis 


of sound inherent advantages 


ASTIC PIPE TS LIGHT in wereht and thus 
| and It 


| tore, ind insta resistant 1 
ind eleet tie action that are. se 
i metal pipes, wiv witt ane 
‘ nee ‘ ce fe than meta 
ove ‘ sive) conditions In suitable applica 
wie plastic pipe properly installed will con 
and stee but with the ho 
eta and a Ss and With non-metaliie pipes 
ord “plastie” like the ord “metal” is a generic 
There are several types of plastie materials suited 
i! fact ‘ i! fittir Each has its 
intages a ts limitations. This paper will dis 
prope gy, and potentialities of one 
i ‘ i ‘ es of Compou 1 that based on blends of 
trile coy esins with butadiene 
copolyme tbbers The styrene-aeryloni 
‘ rie tit wed elat ely tough, chemically 
istics elat ely higel temperature resist 
The imelusion of aerylonitrile the system has 
Lise thre eat distort port of the copolyme some 
er that obtain vith straight polystyrene. The 
nit ibbers are well known for thei 
ca | esistance Blending of these two 
ter ‘ i im-plastiec or alloy whieh not 
fhe esistance and heat resistance of 
components but has toughness and impaet resistance 
in astounding derree Such a combination of prope) 
t t plastic that ean be both extruded and injeetior 
te is permitted the production of lightweight, rigid, 
emically esistant pipe and= fittings which set new 
tar irds of toughness and impact resistance. 
The data obtained in the physical testing of these 
icrylonitrile copolyme blends by standard methods art 
st te n table | The fig es show the range of prop 
ties obtained with Kralasties B and BE, the comme: 
i ides of the copolyme blends that are generally 
st n pipe and fittings. Particularly to be noted are 


Acrylonitrile 
Copolymer Blends 
and Fittings 


the high notehed Impact, the excellent hardness a 
ess or modulus, and the high heat distortion t 
tures shown by these naterials. Ou pee 


indicated that these properties are generally ma 


nextruded and molded products. 


EXTRUSION IS STILL AN ART 


Extrusion is still to be classed as an art ra 


a science although much theoretical work has 
been done on ~ now progress Recommendat 
Processing are therefore based on eX perience 


caleulation Although Kralastic has been ext 


most types of commercially available extrude 
ults have been obtained with single fl vht, const 
on TV pe screws vith fron te ip te 
compression ratio. Polished steel chromium pla 
and pins are satisfactory and in weneral sho 
land lengths about equal to pipe OLD. up. te 
neh pipe. Above this limit land lengths are kept « 
at 5 to S-'s inches. Dies are generally 10 to 1 


size to permit drawdown. A single sizing ring is 


ly used and may be placed at the entranee t 

bath or may be followed directly by a water « 
In larger sizes the water caseade method of coo 
pipe is reeommended because of the troubles t 
experienced submerging the pine without 
distortion. For satisfactory results it is essent 


he pull on as it flows from the die and 


pripre 
riny he 


he sizing steady and even, therefore a 


stan or take-away is required. The pull) requ 


arger size heavy wall pipe (4 inches and up) 


range of HOO te SOO pounds, so that rere 
rade equipment os necessary. 


The 


truded product are the 


appearance and physical propes 


be st criteria for ettin 
conditions. Actual indicated temperatures may 


siderably from machine to machine but in 


rene 
be set so that the stock temperature at tue dis 


from 570) to 


TABLE | 


Range of Physical Properties for Acrylonitr| 
Copolymer Blends Kralastics B and BE 


5-10 ft. Ibs 
300,00¢ 
8500-900C 
4000-4500 
180-] 
0.2-0 
R92-' 76 


Izod Notched Impact 
Flexural Modulus 
Flexural Strength 

Tensile Strength 

Heat Distortion, 264 psi 
Water Absorption, 24 hr 
Rockwell Hardness 
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TABLE II 


sproximate Kralastic Throughput for Extruders 


w Diameter 


in. 25 Ibs. /hr. 
in. 50 Ibs. /hr. 
31/2 in. 100 Ibs. /hr. 
in. 200 Ibs. /hr. 


through-put or production ate of an enxtruele 


. vith actual design features but the expected 


through-put of alastic for various size ex 


! ic 

solvent-we 

ceme Te i} 

is Dress \ 

able fron a 

Merit 

\ produc 

1 ‘ Co) 
Slo. esistant 


PERF 


a 
pe 
\ 

Cla ( 


ORMANCE DATA ARE USEFUL 


The da a presented ea 
s as shown in table II. From such figures on 
ard test metl ais isi} sta i est 
calculate the production of an extrude 
: ! thie abn it ! Wa 
feet of pipe per minute for any desired size o1 
sheets nieet ars \ 
ive A shows graphically the production rates 
tests have hee fo severa tow 
geht be expected for standard IPS-40 sizes, 
Mac DV a three methods a tine i 1 
Cla very grood tha the } ‘ 
nes for the aerylonitrile copolymer blend pipe howeve to alter the f the 
ade readily by standard injection molding tec! direction of either hig ‘ | 
Kralastic B. Molding conditions will vary proeessing conditions. It become eet 
epending on machine, mold design, shot size, lesirable therefore, t et what. ht ‘ ‘ 
the like, but some generalizations can be nee dat Hore vain there a d 
( temperatures atfect to some degres the tests pipe perforn ( t 
properties of the molded piece. Maximum in aus to give imeniea ilies 
flexural strength and best surface appearance ane eally os ec comin 
ed with evlinder temperatures as low as prac Data of the first 
the other hand high eviinde temperature most Complete ich aecepted met { 
heat distortion temperature, better welding slow hie and make te 
fill ny Mold femperatures should be as h diffieult Results pele t t il i 
mable Without excessive lengthening of mold first data obtained. Va ‘ \ i ‘ il 
s since hot molds (140°-190 F)) give optimun ire buildup, the temperature ea 
ister and heat esistance. Gates should, and other factors. Typieal burst value nieve a 
be large and should be fed with large runners table ITI. The range in burst pressure rr 
es to insure rapid filling of the mold. relation is difficult. Reeourse has ther oe bee 
nitrile copolymer blend pipe and fittings have formulas which, by expressing burs t 
general handling advantages of plastic pipe the tensile constant of the material and the 
al special advantages. The pipes, which ar if the pipe, have permitted ¢ elation of data 
made in standard iron pipe sizes, weigh only m pipe of different dimensions. The f ila 
ne-seventh as much as. the corresponding ror mit caleulation of bu t sti { 
so can be handled more eadily, stored more available f test 
shipped much more economically. The pipe is Two common for is (Table IV) ‘ ‘ 
The ates 
Hor 
1 1 
emer 
Figure B 
Figure A. 
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ple Ba formula takes into con 
wiia tresses in the pipe which of 
tresses in a eiveumferential direc 
La fe i ed in suct 
na Stresse i ilso considered 
i fit? e conservall ve It ep 
that 1 he expeeted ! service oO 
capped ends and, most important of 
enes to wive hes 
) ental data when several sizes of 
the tensile constant is calculated. 
t < t necessarily the same as the 
} standard ASTM methods and. the 
( stant \ ary vitl the testing 
stince moa given of pipe, cor 
‘ from tests made in different labs 
HOO. Study of testing va 
how up the reason for this variation. 


tensile con 


am iloulate thie 
ed the triation of this constant with 
cal curve is shown in Figure B. The 
nstant has seemed to be a straight 
temperature Meaver data indicate 
he somewhat dependent on test metl 
s held uniform the funetior 
vithin the temperatures tested. 
% t has beet observed that 
ihiected to gradually inereasing 
stat peak pressure some fen to 
« ultimate burst before they begin to 
ertheless it has been general practice 
irers. t ecommend as safe working 
vhicl neve more than of the 
d isually less than 20° of burst. 
if safety” or 6 or more to 1. 
wivantave for plasties pipe in general which 
for the aerylonitrile copolyme blend 
intage in the rate of flow or in decrezsed 
flowing through the pipes. A series 
Is of ivious viscosities has indieated 
if flow is rapid enough to give turb 
{ hhesd po init length of pipe at any 
Ss ol about of as vreat with the 
nie blend pipes as with ordinary stee] 
iv be taken advantage of in any 
ne eithe greater flow through 
el S176 saving powel require 
elative to what might be expert need 
nation if toughness and chemieal resist 
installation of acrylonitrile copoly 
many locations where internal and. o1 


nas breve 


nionths 


I hat have handled 


acid conditions we 


Well engineered 


oblem. 


have heey viving trouble free 
n locations where ordinary 
hort-lived Among industrial 


find piping 
sulfuric acid for 2 years; 


mixture of copper 


e, 2 aluminum sulfate and 


Alkali 


sodium hydroxide fo) 


months. esistance Is 


sodium hypochlorite witl 


months. Dry chlorine ga 


ouble for 2 years and severa 
been made for handling 
lations are all still in serv 


and have vl sighs ta lve due to 
leteriorvation chemical attack In the mar 
vhere riass brittle plastic nara ibbe 
heen eplaced by the 
accidental breakage so frequent with the more 
materials has been eliminated 


Oil fields use staggering amounts of pipe ar 
if it is to corrosion by 


ternally and to ae ad, salt, and « ectrolyt ¢ corros 


nally Hie the acryvlor it ‘ copolyme 
} 


pipe has prover lighly successfu Typical satisf 


installations inelude 4500) foot inch line ea 


110 Fo and 


\ previous line 


brine at subject to vacuum up to 2S 


made of another type plastic « 


n 6 weeks; the aerylonitrile copolymer line is st 
1100 foot line of 


and 20 pounds and buried as much as 


afte 
at 120°F 


shows no failure after one-and-one 


vear. A inch pipe ope 


half vears. A 40 


inch line operating where corrosion and fT 


been a serious problem has given no trouble in 16 


It anothes trouble Spot where co osion and 


caused metal pipe replacement ino about 60° days 


foot acrylonitrile copolymer blend line has been it 
for 18 months. 
The list 


In omnes, 


might be extended to mention 


insta 


mills, sewage disposal plants, 


food 


but this listing is sufficient to show 


! 


treating plants, handling plants, and many 


that the ae 


copolymet blends have permitted the production of 


tic pipe of easy handling qualities, superior « 


resistance, freedom from toxicity, high heat 
and outstanding toughness whieh holds great ) 


many fields of applications. alk 


tem 


TABLE III Jes 
Room Temperature Burst Values 
pipe 4” pips 
950 400 
1400 500 
1750 650 


Solvent Weld Line Pipe 
IPS Schedule 40 
IPS Schedule 80 


TABLE IV 
Barlow's Formula 


Burst = 2 Tensile Constant x Wall Thickns 
Outside Diameter 


Lame's Formula 
OD - ID 


OD + ID 
OD = Outside Diameter 


ID = Inside Diameter 


Burst = Tensile Constant 
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AIRCRAFT DISTRIBUTOR HEAD molded of MELMAC 592 provides extra safety i 
for its excellent dielectric strength, arc resistance, insert retention, and resistance to high 


noser 


temperatures. Keeps its properties at high altitudes. 
Made by Scintilla Division, Bendix Aviation Corp., Sidney, N. Y. 


tw 


n ignition system. 


MIDGET PRECISION SWITCH 


appliances and business machines. 
by Acro-Mu Switch Divison of Acro Manufacturing Company, Columbus, Ohio. 


® 


When your problem calls for a combination of 
exceptional mechanical properties — heat resist- 
nce, impact resistance, water resistance, dimen- 
onal stability, are resistance, dielectric strength 
- Cyanamid’s MELMAC Molding Materials will 
‘ten be your logical choice. In such varied appli- 
itions as electric motor insulation, mining ma- 
hinery insulation, ignition parts, circuit breakers, 
erminal blocks, meter blocks and connector plug 
iserts, MELMAC provides the material answer. 
ur engineers will be glad to work with you, 


vhenever you give the word. 


piece base molded of MELMAC 1500 — chosen for its high arc resistance, excellent Pe ee Sst es 
© strength, low specific gravity, easy molding. The switch is widely used in electronic es os | pithy 
te INCHES 


AMERICAN Granamid COMPANY 


32D ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


In Canada: NORTH AMERICAN CYANAMID LIMITED 
Royal Bank Building, Toronto, Ontario 
5550 Royalmount Avenue, Montreal, Quebec 


Visit Cyanamid Booths 216, 222 and 323 
at the Cleveland SPI Exposition, June 7-10 
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Styrene 
Acrylonitrile 
Copolymers 


by J. S. Whitaker 
Ral elite Con pear 


onot Carhide and Carbon Corp. 


‘ ersatile monomer capable of pols 
LA merizing with itself and with many other vinyl det 


itives including styrene. When it is allowed to polymerize 
tvrene, the resulting copolymers are rigid trans 
parent materials having chemical and mechanical proper 


ditferent from those of eithe polystyrene or poly 


we) nitrile The magnitude of these differences follows 
the rat if monomers in the copolymer: those containing 
a uintities of nitrile approach the properties of poly 


the ery high acrylonitrile copolymers approach 
ted solubility and almost non-moldability of poly 
these two extremes Is an area 


copolymer has many of the advantages of and 


provements over the familiar polystyrene and 

| i trile Thess copolymers have higher mech 
trenyeths, better weather resistance, and generally 
proved chemical properties over polystyrene, They differ 


polvaervionitrile in that they can be molded, ex 


and calendered nto a variety oft useful shape 


conventional equipment. 
copolyn are available 


ial products. One of these is BAKELITE BMC 


(-11. Since most of the technical information avai! 


Several aervioniti 


author has been obtained using this material, 
eferer to C-11 
Much of the existing 


will be used for purposes of illustration. 
njection molding equipment in 
talled for the molding of polystyrene can be used for 
e-styrene copolymers. There are some VISCOSITS 
wes Which require an upward adjustment of both 
the eylinder and the mold temperatures for the copolyme 

that ordinarily used for polystyrene. The extrusion 
plastometer data in Table I and the Rossi-Peakes flow 
data in Table Il clearly illustrate the relative stiffness of 


the two materials at 300 de yg. F. and PHD deg. F. 


Attractive holders for paper cups molded of tough cop 


\ modified ICL Grader, or extrusion plastomy 
indication of the relative plast 


be used to give an 


naterials in the injection molding cylinder. Thi 
are significant with relation to the ease of mo 
Te st< conducted 


materials at 320, 355, 390 and 430 deg. F. and 


terial through the cylinder. 
gave the following results in milligrams per minut 


a plastometer having a 0.085 in 


of O.312 inch. 


TABLE | 
Extrusion Plastometer Data 


Material 320°F 355° F 390 F 
Acrylonitrile-Styrene 

Copolymer (C-11) 1.3 10.6 63 
Polystyrene 

Typical Monofilament Grade 2.2 15.8 68 

Unlubricated General Purpose 10.4 


Free-Flowing General Purpose 21.3 


It can be seen from these data that the ¢ 
is about as fluid at 390° F. as is general pul pose 
at 355° F. under the conditions of this test. W1 


relative lify differences in stiffness and 


values amp 


fore, are not directly applicable to nolding « 


they correctly indicate that highe) evlinder temp 
order to a 


ure required for the copoelyme n 


plasticity equivalent to that of general purp 
stvrene. 
Rossi-Peakes flow data are 


relative 


another indi 
stiffness when materials are heated as 


forced through a small cylindrical opening. This 
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} 
©!) 
pe 
> 
and a land 
A 
th, 
430 
232 
99 
pris 
vit (77.0 346 97° 
1! 
‘ 
+) 


re al fore 
evlinder into a colder 


naterial “al 


Id; but it ndicatis 


me 


ve mold temperature requirements to etTect aT | 
long-drawn, thin sections. Here again a highe 
ture Ss indicated for the copolyn ©) ! rder t 
Materia 
the same flow in a given die. This relationship 
widel nding upon tl size and shape of 
dely depending upon e and Copolymer 
—— es being molded—practical experience has shown Pol 
= ) for C-11 
re to a 20° to * increase fo : . 
Re to De a ow Monofilament Grade 


Unlubricated General 


TABLE |! 
Rossi-Peakes Flow Data 


Purpose 
Externally Lubricated 


Seconds to Flow 1.5 inches General Purpose 


TABLE III 
Minimum Pressures to Fill a 102 Square Inch Plaque Mold 


Stock Mold 
Temperature Temperature Pressure 
(deg. F (deg. F.) { psi 
480 176 12,000 


480 158 13,100 


480 158 11,200 


9,000 


' at 265°F. and 1,000 psi Free-Flowing Grade 480 158 7,500 
Cor iymer C-1] Over 500 
Po y ryrene of experience vith standard wrades ope re! 
Monifilament Grade 270 duction with aerylonitrile cop er did not p 
Unlubricated General Purpose 125 major molding probl necessitat tier change 
Free-flowing Grade 65 the molds as originally built. 
The beauty shop hair od example of 
ther test value useful for comparing the mold large area molding where complete f i i probls 
if materials is the minimum pressure required to Its diameter measures 12.) inches; high 
old. For such a test, Bakelite Company has used the center! and it has a wall thickne ch. Hear 
nee Lester Machine in which was mounted a con cross sections such as an oil filter sight glass with a 
plaque and test bar mold. The molded piece inch wall have hee non olded without s nk mia ks ov bubble 
10 ounces and has a surface area of 102 square The copolymers have been used for these and many 
With a material temperature of about 480 kK. other molded consumer items because « thre practical 
ld surface temperature controlled by means of toughness, excellent dimensional  stabilit oderate 
me ting liquid, the typical values shown in Table TI good weather resistance, resistance too nd greases a 
btained for the C-11 and the three grades of poly well as to many common « ning ite ils sucha oap 
ised in the previous tests. detergents and carbon tetrachloride, One or more of the 
neal molding conditions for three aerylonitril properties are important for such applieations as airline 
commercial items are summarized in Table TV. dishes and trays, cutlery handles, draftsmens instruments, 
ed for these items were designed on the basis Institutional dishware, tumble and cups, radio and T\ 
TABLE IV 
Typical Conditions for Molding C-1] 
tem Molded Camera Housing Television Lens Hair Dryer Housing 
Machine 12 oz. Lester 24 oz. Watson Stillman 24 oz. Watson Stillman 
with preplasticizer with preplasticizer 
Number of Cavities 2 ] 
32 Weight of Shot (oz.) 9.04 96.56 48.28 
9 Dverall Cycle (sec.} 70 120 80 
Temperatures (deg. F.) 
Injection Chamber Rear: 560 Preplasticizer Inj. Cylinder —Preplasticizer Inj. Cylinder 
Front: 530 Rear: 475 Rear: 475 Rear: 360 Rear: 375 
Inner: 550 Front: 440 Front: 425 Front: 360 Front: 375 
Inner: 475 Center: 360 
Nozzle: 445 
Die 170 to 180 160 to 170 220—Movable Side 
190—Stationary Side 
ti 
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t hot | 
a | 480 158 
: 
| 


TABLE V 


Physical Property Data 
High Impact Rigid 

BMC.11 Polystyrene Vinyl Polystyrens 
Flexural Strength (psi) 17,000 6,500 13,000 14,000 
Modulus (psi x 10°) 4.5 3.2 4.5 4.5 
Impact Strength (ft-lb.) 0.5 2 0.5 0.35 
Heat Distortion (deg. F.) 195 176 150 185 
Water Absorption (per 0.2 0.12 0.07 0.03 

cent in 24 hrs.) 


Specific Gravity 1.08 1.05 1.4 1.05 


At copolyme (-11 s substantially 
lexural and tensile strength than at room temper 
The values are 31,000 and 15,000 psi, respectively, | 
vork to break at -d58° F. is 6.6 foot-pounds pr 
neh. Thus, the energy required to break a molded 


bar is higher at elevated temperatures al da 


tures than it is at 80° F. 


\erylonitrile-styrene copolymer has 
on conventional equipment regularly used 
pounds, Temperatures in the range 200) 
are used to produce C-11 sheets up to about 20 
thickness, These in turn eat he pre od-notished 
nated inte thicker sheets. typical press-po 
requiring seven minutes of pressing 
165 pounds per square inch has g 
order of shrinkage. Best results are obtained 

rigerator components, fountain pet barrets, 


sonoof the rties of the copolyn el th 
vhich it resembles in chemical and electru al 
nd with other types of thermoplastic styrene: 
show? n Table V. 
trite hoses stre at ele Vale d 


n typical thermoplastic fashion, However, 
tuired to break it does not undergo the 
tt about 140° F. that is characteristic of 
Flexural data for the temperature range 


jllustrating this striking ditference are 


TABLE VI 


Flexural Properties of Acrylonitrile-Styrene Copolymer 
Flexural Work to Break 


Flexural Strength (psi) (ft. Ib. per cu. in.) 
Polystyrene 


Polystyrene 
17,000 14,000 3.0 4.0 
17,000 13,000 3.5 3.5 
16,000 12,600 3.8 2.5 
14,000 10,000 4.0 2.0 
13,000 8,000 4.2 1.0 


10,000 7,000 4.0 0.8 
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i 4 
at 
7 i re 
d automeob 
con 
ite? i | = 
hirp deciime 
n Table VI — 
— 
— 
80 deg. 
‘ 
100 deg 
120 deg. 
140 deg. 
a 160 deg. 
180 deg. 
; 


TABLE Vill 


Extrusion Characteristics and Condition for 
Polystyrene and C-11 Resins 
Rod Pipe Monofilament 
A B Cc A B Cc B Cc 
0.550” to 0.575” Dia. 0.750” o.d. x 0.095” Wall 0.016” Dia. 


trusion Temp. °C. 

_ Neutral—No Water or Steam 

d Section 30 30 30 30 30 30 Cold Water 
ar 175 175 175 175 175 175 175 

nter 240-255 255 225 240-255 250-260 225 255 

nt 260-285 280 245 260-290 275-300 245 300 

pedo 260-285 290 250 265-290 280-300 260 305 

ad 270-295 295 250 275-300 290-315 275 310-315 

275-300 300 255 280-305 295-325 280 315-325 


tock Temp. °C. 250 260 240 255-260 265-270 255-260 295-300 255 


ctrusion Rate lb/hr. 
it Worm Speed of 
22.5 21.1 21-27 24.4 19.0 20-27 20 20-25 
29.7 26.8 27-34 30.3 24.7 25-33 : 24-30 
39.0 34.3 39.3 32.7 : 29-38 


/ Typical Monotil 
| nat St / 
a 
ed tron he pres it temperatu b 
{ 212) and then cooled in air. Trimming of 
the calender requires a little more care thar i 
with vinyl. Trimming knives should be po 2 
that they contact the sheet Vile t is still > aa 


ed in Table VII. 


der to eliminate shattering | ‘ } 
“al rties of ineh press pel sheets aA } 80 | 


C-11 Press-Polished Sheet Stock 
78 deg. F. 150 deg. F. 


e Strength (psi) 11,500 6,000 ii 


e Modulus (psi x 10° ) 5.0 4.6 
eld Strength (psi) («@ 0.2 


<—— 


ee - cent offset) 9,500 4,500 
ta Elongation at Failure (per cent) 4 20 At present, the largest percentage of these compound 
; Flex ral Strength (psi) 17,000 10,300 produced are being consumed in. the ! ction olding 
Flex ral Modulus (psi x 10 ) 5.2 4.3 field. However, acrylonitril styrene monotilaments | 
been used for several years in areas where wreass 
e and high strain-release temperatu re required 


Current interest in other extruded shapes 


Typical extrusion data are shown in Table VIEL whe 


the conditions for formine thin. oriented 

and typical thicke: ections at vive feta 

con reial grades f polystyvrer anid | } 

Sty and cop r used in the x ‘ 

heated fe ind three | : | 

th dry ! i ! 

1 te | ~ 


Phe data giver n Table VIIL have beer 


ng a No, 1 Royle, 2-inch extrude) 


» 
electrically heated head. These relative oxtrus 
- 


applications 


FOR RUBBER MODIFIED STYRENE 
MOLDING COMPOUNDS 


Edwin V Hellyar 


\/ fo Che eal Ca, 
ei the the ew styrene injection molding strength, was recognized as a limiting factor and 
ea Lp} 1 Ibs. Initially, rubber modified styrene molding compounds as We 
but due to chemical resistance and elect- them today were introduced. These modified mat 
; erties, almost a ff these 1,000,000 Ibs. went referred to as “medium and high impacts,” ace 
ivers and electrical insulation compone nts for over one-third of total industry sales of styrene 
> ene is inherently a low cost material and as volume ing compounds in To, 

Cust selling prices were reduced, Injection molding While retaining essentially all of the proper 

‘ te manufacturing costs and the use of styrene general purpose styrene, the rubber modified con 
elties, trinkets and gadgets followed add strength and toughness, properties which 0} 
Wartime shortages of various materials, particularly almost unlimited field of application to the styr 
esulted in many new uses for sty! ne, While at the jection molding industry. Although still referred 
time styrene was being adopted for applications “impacts”, these con pounds possess other 

' ts herent properties were recognized as superio properties, including ultimate elongation and fie 
‘ terials. Growth was rapid, and in 1953 total fatigue, resulting in toughness required for many 
t sales the inve of 300,000,000 Tbs. were en trial applications. 

The future for rubber-modified styrene 
The exeellent dimensional stability, low moisture compounds is a bright one. Whereas the vrowth cu 
mtion, therma and electrical properties, livht veneral purpose material is flattening out, the 
ht. transpareney, unlimited color range and ease of curve for the modified compounds indicates cont 
il if styrene t contributed to this excellent vrowth to the point where it Is est mated consul 
th pucture However, its wreatest Weakness, lack of will approach 300,000,000 Ibs. by 1960, 

We may look for this growth along three 
lines: 


1. Replacement of veneral purpose in ¢ 
applications. 

2. Expanded use in already establishes 

cations. 

New applications, Known and unkro 


Portable radio (above) and table mode! 
adio (right) cases made of rubber-modi 


tied polystyrene 
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AND HOUSEWARES 


vs 


The 
mw fu 


meat 


tray 


he reve 


freezing unit 


the 


door 


road led 


storage 


und housewares are the two larywest establishe: 
for styrene. An estimated 60,000,000 Ibs. wet 
1955, and approximately 50° of this was 
irpose material 
ndustry sales totaled S900,000,000 jn 1953. and 
question but that sales will continue to grow 
alled “great birth boom” assures this. The Census 
estimates that there are now 67 more childre: 
e years of age than there were in 1940, and 40° 
en in the five-to-nine year old bracket as 
1 with 1940. The potential for modified styrene 
s obvious. 
sume resistance to plastic toys, due to break 
kes it mandatory that the tougher modified ma 
eplace veneral purpose styrene, The lowered 
hich these materials are now available makes 
re economically feasible and it is safe to predict 
‘ed quantities of general purpose material wi 
for toys in the future. 
ust bear in mind, however, that there is a 
consumer resistance problem and any tendency 
n material as the result of a switch to modified 
s can be disastrous. On the contrary, toy mold 
addition to adopting these tougher materials, 
serious thought to Improved design, resulting 
e rugged toys. 
isewares, the story is approximately the sam 
vs. This is ar already established high volume 
for general purpose styrene, and an estimated 
4) Ibs. went into housewares in 195%. 
t Ss a very definite trend to rubbe modified 
s fo housewares and this trend must continue 
stronger products may be offered to combat the 
eing made by polyethylene in this field 
ber-modified styrene is recognized as an excellent 
vy material by designers. It permits economies 
facturing costs and wide latitude in funetional 
actors Which loom more and more important as 
ct s recognize that tough competition is now 
theo of design used to be that “forn 


Manu 


tray 


and 


acturers learned that shape affects erchand ! uy 
eal ¢ Slile ibly, and they ure Ww tur yt thie le 
gn engineering departments aus the first e of defense 
against the stiff competition ahead Design “Up pea 
ance, however, must not overlook functional aspects, at 
Injection olded rubber-modified styrene the enginees 
nows he can achieve both at minimum cost 
Deve mmMent f larg Injection equipment 
mits the engines to speeify large-area parts 
Continued mprovements ! preplasticizers, and eve 
ange Presses with ncereased hniect ! Speed fo thre 
production of large-area, thin-seetion castings, w pie 
mit almost unlimited horizons 
FRIGERATORS AND HOME FREEZER‘ 
The use of Ibber-modified compounds ino ref 
ators We know? OO refriverato 
were sold in 1955 and an estimated 50,000,000) Tbs. of 
styrene were consumed by the refrigerator industry ie 
Although the domestic refrigerator market re 
ported as approximately 90 saturated, actually there 
s no such thing as a fully saturated market As soot 
as a market appears to be saturated, a new design o 
an added service makes obsolete many of the units in 
ise. This is particularly true in refrigeration. Colored 
interiors are now popular, new and improved insulati 
materials result ino smaller refrigerators, with larg 
cubic content capacity deepfreeze compartment is ne 
almost a necessity—automatie defrosting is desired by 
the housewife, and the new “ice-make trend, all tend 
to minimize cold statistical percentages which indicate 
that appreciable growth in domestic refrigeration is not 
to be expected, 
The home freeze: market, on the othe) hand, 
eported at only approximately 12°) of saturation. This 
is definitely a growing market and in 1953) sales were 
in the range of 1,400,000 units. 
Forecasts vary, but based on expected rise in popu 
lation, increase in national payroll, upswing in new fa 
| formations and the replacement market, pre 
refrigerators and 


group 
of 


dietions 


made by manufacturers 
home freezers are optimistic and 


Television screen frame 


YS 
najor plant | 
f — 
vegetat tray 
| 
: | 
| : 
Thirty tive 
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10 sales of refrigera 


‘ cat 
100.000 a 6.000.000 units and home freez addition, plastic parts are strong 
t units during this easily cleaned and have co 
Manufacturers are using injection vhich are important in this ap] 
mane f ibber modified styrene, facturers are using fronts, g s 
creas he poundage cot sumed in eact parts molded from ubbe mod ified 
ft Several models average almost 20 lbs. pe a growing trend to molded housings. 
» manufacturers’ models use over #0 lbs. of In 1953, one manufacture) adopted a one-p 
st of if ibber modified epresenting about ection molded housing Weighing over six) pounds 
a rhit f the refrigerator. Current cor As sales of room al conditioners continue ft 
f are re loor panels, b eaker strips and the average pounds per unit continue to 
annie f partment doors, crispers and vai over the present three to three-and-one half 
\ ‘ ponent purts We believe We may an attractive future for rubber modified styrene 
{ t eeine the average consumption substar ussured., 
nereased by of niection molded innet HOUSINGS 
indl shelve The potential market for injection molded 
j This optimism on the part of refrigerator and home modified compounds in many types of housing 1s 
freeze manufacturers, and our expectation that there dous. Although this is a relat vely untapped 
« a substantial increase in the average pout ds pet several manufacturers are already using molded | 
eads to the eonelusion that this field of application reportedly with great success. 
‘ nue to be a most lucrative one, \ new dehumidifiier was recently introduced 


molded housing welgvhing just unde four 


AIR CONDITIONERS 
thouvh sales of dehumidifiers in the past have 1 


In consume lemand tor room alt conditioners 
{ ike held 11.000 units were sold, and in resented a high percentage of appliance sales, 
manufacture eeared to meet growing demand, sales a vrowing demand. Portability is an important ¢ 
the range of 200,000 units were enjoved. ation and here, again, the properties of modified 
With an index of less than 1!‘ saturation, many meet all requirements, including light weight, st 
sniieie entered the field and in 1953 there were “1 and moisture and corrosion resistance, as well as 
compan making or putting their labels on room ait color and unlimited functional design opportul tie 
col tioners -three times as many as the vear before. It In office appliances, we have opportunities 1 
expected the imber will be over on) by mid-1054. veloping a most fertile field. A recently introdues 
Netual manufacture have grown fron 20 to approxi machine, completely housed i modified styrene, | 
ttely 40 with great success from both funct onal and dec 
An estimated 3.000.000 Ibs. of rubbe modified sty standpoints. The complete machine Is approximat 
air conditioners in 1952, An Ibs. lighter than competing models, making tt 
foture is predieted. Sales of 1,500,000 to 2,000,000 units for portable use and for easy handling by wome 
tee forecast for 1954 and the most optimistic forecasts This housing replaced diecast metal and, it 
eate that by 1960 room air conditioner sales will bn to being lighter and more decorative, Is less © 
by the S1.000,000,000 mark In terms of units, sales and offers better protection against damave to 
to 4,000,000 are predicted for 160 mechanieal parts. The manufacturer has made 
4 more Widespread adoption of molded housings a 


diets that within a short time the inherent ads 


will lead to a complete change-over in the hous 


their entire line of business machines. 
This is the experience of only one manufac 


the office appliance field. It is apparent that a 


trated effort to le velop this field is well justifies 
Molded housings for portable phonograpas 


paratively new. newly introduced model 
pounds lighter and appreciably smaller than a 
able wooden model in the same price category. KF) 
standpoint of performance, the plastic housing 
superior to wood, Again inherent properties 
rubber modified compound have resulted in a ¢ 
streamlined phonograph, smaller, lighter and de! 


more attractively designed than comparable 
models. In addition to the housing, a molded mot 
with grill is also used. The total weight of ca 
motor board is approximately two pounds. 

This is another market where a good prot 
job should) result) in widespread adoption of 


molded rubber modified housings. 
ELECTRIC FANS 

The growing air conditioning industry has 
of eleetric fans. On the contrary, it has st 


in 3,000,000 to 4,000.01 


the sale 
ed the market and 


Retrigerator door and trim parts. were sold, 
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ble for eal 
Injection molding make c pe 
A ‘ i i> wns 
bole it to fit any stvle of home o office decorat 
£4 
4: 
a 
4 
F 
t 
bay 
te 


eute 
ea 
‘ 
AND TELEVISION 
i nelust Ss a i int 
‘ eoa In sma a 
ind heat re tant mate il 
thre lesire fo re sturdy cabinet lea 
portables 
( home adios clock adios al ‘ 
tal, approximately 2 were portables 
iv! televisior eX enced lithheult, t! 
» Sales of thre Vea Wels thre i! 
(MMO) nits Seve i manufacturers st 
iSkhS and so-calle hats’ to tee 
picture tube. Rubber modified con a 
the advent of eo television S expects t 
ite trove the cost of 
white 
Casts Indicate that sales of blaek ap 
to continue at the ate of to S000, 
ei and sales of colored sets are pure cle a 
OO SOO OOO within five en 
molded masks and “hi-hats” are meet 
competition from other mate iis a Porn 
| ‘ hould be ide 
s market for modified styrene, even thou! 
ques May cut in to some degre 
MOTIVE BATTERIES 
ipplieation of rubber-modified styrene in inje 
‘ automotive hatte \ ust vetti 
stvrene cuse we vhs only } as mucl 
tional asphalt composition o hard 
Ss superior in many ways. Inherent color pos 
add to merchandising value and = Cul 
entifv. the product of a giver manufacture 
alue of colo is further emphasized whet 
that approximately Tot of all batteries so 
eplacement, and women do most of the buving 
husband is at work 
the styvre! compound is more expensive 
than eithe the asphalt composition he 
ere are compensating faetors more al 
cle cuts down manufacturing costs and fewe 
eS ale equired to obtan equa } ict 
esults on mportant shipping economies 
performance permits highe ny ct 
are approximately 25,000,000) automotive ba 
Roug! V, nave ispna ( 
Cases and have hard Cases 
‘ Ss used for premium batteries a at es 
Ve fe the adoption ect 
t modified stvrene cases fo hatte CS Ca 
St Ce wuarantees, partially ep ard 
\ss ne we can capture ipproXimate 
ise t the sty ene Cust ve 
i \ be ] goa \t i} 
bs. pe Case, this is a a 
! Veve ve have the fu WOOO hatte 


Room air-circulator ft: 
ea ! ect attention 
itt ! i Cal ! fo 
Wiffed styrene in various fields. Severa 
‘ ave thread Dead \p ad t pes but 
tie endou arket can be « ed if nec i? 
effort directed t| Ineluded de range of 
appieatio thee fle and displa 
packag pri pre ! it ext bobbins, ft 
ture al ass Tram 
The design toda a ‘ produet ou 
elation t t cost issemh Punetion Recow ne 
LMS ENCTUSIVE ( i! ! 
tyrene he ve have oma 
‘ a Vhict meets thre femal if les ne 
! oa hew pt ot ‘ ilting 
It has beet said that \ 1 
Where changes i\e ine vhere the 
pportunities Further expans n the next few years 
are so preat as to almost sta ‘ the magvination The 
tur Presents a challenve the entire plastics 
If \ take advantave the pportunities we 
ave to expat the markets f nieetion molded rubbe 
od tie styrene ius Sil f thar 00.000 000 
au pourers. isn’t 
| 
| 
| 


e are many types of fans and several of these 
potential applications tor niected-molded hous 
“ 
“ 
Air conditioner unit cat net # 
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— Present and future 


Modified Polystrene 


by Charles J. Snyder 


Boil Shrinkage 
hour at 212°F 


Change in length yA 
dis t te pe It \ bye ed tre 
doa i densitv and general propertt 
put heat stable products stvrene are similar, there is a 
t to d, ibKets distortion in the low thermal 


OmMmparisor bet 


oditied po Vstyrene < = 


Applications of Heat Resistant 


Koppers Co nu. lncorporate 
d cab toda t “higl pact” type hich were general p 
) ded ren vrades, were vailable in 1949. These iterials We 
produ rh hes by ke their polystyrene counterparts, that. is 
it dist ye ire pla ‘ deformed at continuous temperatures above 
plastic ded objec t as not until the fall of 1952 that higher heat d 
d and deformed wi d temperature “high impact’ modified polystyrenes b 
d to the in’s rays”? Furthe commercially available. At the same time, higt 
plastle b jee hicl ire distortion temperature *mediu npact” polystyren 
ti a he ‘ Tice? Dis placed on the market. These developments are Ve 
the point where the object nificant since the availability of heat) resistance 
at hat happetr tougher, more resilient modified polystyrene enabl 
t plastic ad cabinet } signers and manufacturers to overcome objections m 
it n the other | d , ducts from polystyrene. 
ive that produc Before enumerating the various applications i 
placer credit) becau hye mate ils are being used, it seems worthw!i 
1 ition eVieWw some comparative properties of the heat res 
d nsional changes a netted oditied polystyrenes with the polystyrene counterparts 
t etl nd dth, has ind th each other 
accurate dicator of the heat Figut 1 shows the compat n of general } Vi 
produe Using this tes styrene with heat resistant polystyrene, 
uit iecesstu iggesting 
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ae performance on polyethylene, Rat f the furor about such a simple fact Inspector—J. L. Bernard; | 
, ist the earetu figured ral us ised eading pape Hartk pi: Auditing (y 
vuiadted ana n a “us ped Oy the Journ tl, and nett: tins t }) 
tiften cont { because mv remarks were quoted out Historie W. Pioch. 
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New York Takes First Plant Trip to Monsanto; 
Plastic Tooling and Post-Forming Also Discussed 


A. M. Merrill 
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Telephone — Detroit: WArwick 8-741) 


dent, Mast t Plasties ¢ 
co Co. Leonard Schiff, purehasins 
ent, Cuald ducts, Imes: and 
‘ Howard W. Woodham, research eng 
t Nat i | | cals 1) 
| 
Vj}, 
} < 
bree Ne 
is held in the Queen's Hotel, 
Montreal, on February 24th at iT 
P.M 
ted as the a simple eht-angl ng 
trie. Pick Thews is ad eration conducted by Stanley Z sale | 
Ni York section, na sectiol secretary treasurer laa 
tne is the su rie Humphrey, Rut Molding, Tne 
te, ofa DN presided ‘ he meeting n the ab 
t for his transfer tee and from the nations! | 
e he be assistant directs ere heard in a brief busin 1\t$ x" a it 
i Ty rene Css preceding th, talk » 
GCrotna Hots tributed t} ig} the rete 
embers and Pov Corp... and the p ‘ COPPER AT 
atured talks on “Plast mners John Franzesi, Repub 
by Dale Knepp. Aviat Corp.. and George Gould 
trottman, Formica the Section during March, as f 2411 Schacter Rd. Melvindale, Mich. 
talk lt no Brechy ce-president Rab > 
ries of slides showing World Co., Inc.: Foster Monaco, pre 
(NAL, May, 1954 Forty five ‘ 


European Plastics Industry and ISO Activities 
Described for Cleveland-Akron by Wohlford 


Cleveland-Akron 


Frank A. Martin 


ection met capita 


msumption of polystyrene is 


X at the Spanish Tavern 1/5 Ibs. as compared to our 2 |bs 
« to hear a talk on “The In Europe all runs are for smal 
istics Industry” by Mr. quantities, and it is not uncommon to 
d, Manager of Sales De change molds two or three times in 

the Koppers Company one day. Injection machines are of 
rd reported on the ac nuch smalley capacity, and a 16 oz, 
the ISO) Committee T-61 machine s considered a large ma 
Fr ember. This con chine. International tariff barriers also 
king to establish inte tend to hold down the volume for it 
andard test nd specifica jection molders. The Muropean mold 
nate the present cor evs have a great respect for Amer 
tke ire that every can “know-how” and in ai few in 
the al guage as stances, have mported American 
k of tl committer talent. 
be but Mr. Wohlford con uded that Ve 
has already beer need rot competition Pron 

} ave bes ap Muropeat olded goods, but that the 

| ng tests naterial inufacturers are going to 
plier ipparent density of make a determined bid for Americar 

netl d temperature of Personals 
Phe vork of The Section is sor ry t say goodby 
t dobe of grea to Vie Blatter. Vie is leaving h post 

a (le nadustry a Sale Manager of Plastics Ma 
rd wa is his chinery for Akron Rubber Machinery 
he Muropean plastics i Company after 12 veaurs With that 

{ is fa vith company. He is joining Rubber’s Too 

the | ted States and Die of Elkhart, Indiana as Ger 
t ery su eral Manager. The whole section joins 
Nil I nee, ame In Wishing Vie the best of luck in his 
the per new venture, 


Northwestern Pennsylvania News Notes 


Paul C. Roche 


he last several months merly associated with Perry Phasties 
d the me plastics business Incorporated. 
the rthwestern Per After a long plast Cs Caree) n the 
to the complete ex Erie area commencing with Eric 

te Therefore Resistor Corporation, Chet Berry has 

catch up « hat will be toe recently taken up connection in Dk 

ts ld news troit with Process Mold Company. 
d J. Kraft has fo he past se One of the most recent machine 
ths been asseciated with tools added to the capital of Byrd 
Berry Corporation in charge of Tool and Mold Company (and or Byrd 
ny His ediate pre Plastics Corporation) one with 
Vas nh engineering wings and a propeller. One of 
t Per Plastics Incorpe days we are going to find out fron 
Bill Byrd whether the Sunday flights 
Varner erly oof the are business trips for Byrd Tool o1 

iborat at the Erie Work Byrd Plastics. 

t ectric ¢ npany, has re Mr. C. J. Denmark has retired fron 
by transferred to General active participation in the manage 
cs} “APPLIANCE PARK” ment of Presque Isle Plastics Incorpo 

e, Kentucky and is ident rated because of illness “Denny” is 
th the plastics production plant very well Known in the area after his 
many successful vears in business. 
Schmelze Ss 1 connected Kenny Erwin is now a Quality Cor 
N.B.C. Plastics Division, Nubone trol Engineer at Erie Works, General 
( pany, charge of the Electric Company. During his several 
gy ro Mr. Smelzer was for years of membership in the Society of 


at 
or aca 


Plastics Engineers Mr. Erwit 
associated with the plastics lal 
atl Creneral Kleetric Compa 


acted in an administrative eng 
and nas been on act 
with the United States Arn 
Don Blair has had an adva 
n position by Koppers Con pa 


merly 


capacity, 


representative 


home office area, Don Is no 


advisory and promotional capa 


specialized applications of ther 


tic materials. Don is really a 
Shaw Engineering Comp: 
Franklin, Pennsylvania has 
made i! addition to thei 
vhich will] be welcome to the 
molders in the area. They ha 
their second Keller, thereby ini 
nm a major way their capa 
handle large injection mold 


molds for product on of fibergla 


forced polyester materials. | 

Shaw and John Reib are act 

members from that Con pany 
rhis may not sound very ints 


early summe 
con prie tes the 


the SPE Journal, by 


on a hot day in 
evel 


pears i 


Farnstron (Farnstron & Sor 
Florida for a month. On the 
of the Erie climate as of this 


ke to be there vith hi 


St. Louis Sees Savage 
Build Marco Boat 


R. S. McDorman 


On February 22, Mr. Dick 
of The Celanese Corporation 
Plastics Division, Mareo 
Dept., gave a very interest 


and demonstration to the St 
Section 
Mr. Savage discussed the M 


the 
product 


polvester resins fron 
composition to the 
and methods of 

the first of his ta 


rted the process t 


= 
Dur 


Savage sta 


ng 


part 


forty two inch boat by the M 
method. When his talk Vi 
ple ted, the boat molds were 


and a cured boat was present 

Approximately one hundr 
ten members and their gu 
tended the meeting. _— 
Plastic Spray Masks, Stencils 
And Holding Fixtures 

\ plastic putty for mak 
usable spray masks, stencils, 
menting fixtures for toys, sig 
alarm boxes, and general u 
equipment has just been deve 
the Chemical Development 
ation, of Danvers, Massachust 

Called CD SPRAY MASK 
supplied as a putty that wil 
to an extremely strong, t 
rigid solid 1-2 hours after the 


alyvst 


hardening 
equired, 


het pre ssure is 
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Plastic Embedments As A Hobby and Polyester 
Fiberglas Molding At Western New England 
C. W. Petersen 


dred t ind 

f Plastic 
reated to at isla 
che boat King 
eeting mn the 


of the Bradley Field 


Savag Director of 1 
Marco Products D 
( ( rporat ! 
ain speake and 


actual boat molding op 


the Marco 


cess consisted 

t Fiberglas) mat iv-up 
r resin betwee d 
pressu nad the i 

ite i coo qd hard 

is to osma ig 
t hu hic} is pre 
the de ) 
ethod 1) te 
ed for pre 
helt d ne 
FEBRUARY MEETING 

Kngland See 

Moindar ilk 

reed ts sa Hobb { 
‘ ting. He irged tha 
the | and interest 

s in the his topt 

nportan Plastics are 

} ster nal Sper 
k on t polyesters 


| re ( } 
al igre and find 
agree oa theres 
\ i} t probe 
Ist De ca hand 
ork he } acuu 
pumps. He displayed many fine spec 
ert f flower eaves ‘ fish and 
her yan | Vas pointed t tha 
Spee be prepared by coa 
nt disc it al { 
e curing cvele 


isi t hist ! culptoring and tl 
ik \ ! pore 
‘ ad ¢ 1 slides hich prese ed 
i! » rK Phe 
‘ ps te iKing a plaster 
pri nde nd getting it done 
‘ ectl) rie t th 
discarded and i a rat 
it ar k the rele ‘ 
cured en bed 4 ad 
Plastige re eiptu 
i? t because cal k | 
int i { ! ad the 
t can b ined \long th tl } 
ead i rks oft i t } ! 
\ ea th acrviics 
It “as st able evel 
ind took u mut oof ! i 
dustrial applications and into a_ field 
vhich was foreign to many of us. 


Reinforced Plastics As Construction Materials 
For Jet Engines Is Topic At Miami Valley 
Martin Kasch 


eeting is held Mare] 

Restau 

endanes { { t (40) 
resting talk n Re 

ass nstruct Nba 

let Engines hich was 


Slide e used during 
pa sons be Voor! 
iis eight 

t inde arious cond 


ink Strob rhe, Section Pres 


Lyle ns again. His nu 
i tne fre ainnet 
4 pen discuss 
eX pe nee i 
mold and die ste 


prevention, and minimum heat treat 
(Particularly for VPely- 
styrene molds.) 

2. What is best method of flash 
removal from threads and faces of 
nserts? What are 
silver plating inserts before or after 


distortion ? 


relative merits of 


and top for future meet 
ngs Were nhnounced a follows: 

May 6th — Eaton Manor, Hamiltor 
“Quality Control” by Prof. M 


Lela f Tanning Research Depart 
f Applied Science, | sit 

of Cincinnat ind Cha al Aimer 
in Socte Qualit (‘o Kine 
~ 

Jur | Park ¢ nt 
Club. 71 ace Park, O} Annual G 

d VPienic Mee 

(;uest troduced as 

be Bob Whitehead 
Bob Cust i cinna 


Molding, Mia burg ind Cha 


FEBRUARY MEETING 
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\ ! i d ‘ 
Mr. 1. Bod () Cor) 
be iss Corp t ilk Fiber 


and speaks 


ne af ‘ ad 
atts Sp Ca ol 
display was discussed 
Byror i i } 
thie ( Nhe i 
the hy P wy 


Teflon Molding and 
History—R. |. & S. E. Mass. 


Stephen Kalarian 


Massachus ect }) nted oa 
ye ik t 
ne, Mr. Wilton A. Hawkins fre t} 
S« Lab a the }) 
Pont Company snapshet  pietu 

of Mir. Hawkins’ background 
that he son praduate 
Institute of Technology and | 
with Du Pont for the past five vea 


Mr. Hawkins started his talk wit] 
a brief background on the histor 
“Teflon,” giving 1940 as its birthyeat 
for commercial production. With the 
aid of numerous slides, the technique 
used in the fabricat 
were presented. These included mold 
Ing, screw extrusion, rat extrusion, 
calendering, and dip-coating. Molding 
covered the step process of preforn 
ing, sintering, and final coining op 
eration. In coating wire with tl 
material, production has reached the 
20 ft. per min. rates. Other inter 
ing facts were also revealed about the 


other processes. Because pen 

applications of t] terial, me 

ert fillers such as graphite, asbest 

tal nad ike-flour ‘ 1} 


nelud packings ( Nila 
cables Sisto) qd va diaphra 
Mr. Hawk concluded | talk } 
i! stu ‘ ner ade 
‘ qu i 
ippilicat 

| to depa id 
prizes miniature a Dile Ext 

distribute t 

t Wiring D ce 


Don Suer, Plastic Molding ( 
the The ebruar meeting \ 
t February at TI Wishing We 
vlass-l MIoiding Ce pounds ; 
Strobine, Section President. opened 
the meeting and int mMuced the guest 
the method = fo Our other speaker was Mr. Ernest \\ r Oclman gave a repert. or 
‘ polyester Morenon of the Fenway Studios, 
and | Boston Museun nd he dis 
, cussed “Plastics in the Arts.” He gave 
\. 
— 
th a Walt Disney animated 
‘ 
ting as opened by Cat 
Vice President in the ab ‘ 
RNAL, May, 1954 


Training of Plastics Engineers Is Critical 
Problem for Plastics Industry—Upper Midwest 


Jerome Formo 


Minnesota spoke on the edu 
the plastics To 
hie riiture al the problen 

} nfronting the plasties in 
i today as a result of the ve ry 
pid th in the industry, Dr. 
ted the following fiwure 
It O30, 20 million dollars was the 
woof the plastics industry. 
had risen to 90) million, 
WhO it was TSO million dollars and 
million dollars was) the 
pl istics. It s estimated 
by » th Yross ilue 1] ist 
‘ here between S and 20° bil 
hus the plasties in 
owth industry and alse 
quintitte 
i equipment Dbecon ne 
vith the addition oof 
ited systems, ele 
le ‘ the tud f therma 
t tresitment of stee|] 
Newer molding material needs 
he’ ¢ iluation f proper Use, 
1) th societies have eduena 
mmittees hard at work pre 
i in for schools through 
thre ints The present trend in 
ering schools is net very en 
my th e of us in the pla 
| rst the ch nee in edu 
? the humanittes ind Common 
urse And secondly, the cost 
plastic laboratory courses is high 
discourages schools from offer 
t in their curriculum unless 
f students are ! 
Teal 


Holtby indicated 
students entering the 


have 


benefit rf plant experience ga ned 


these days do not 
lhood as was common in earliet 
to plan their eng 

Now all engineering 


trike two years of identieal 


i before branching out in. the 
with the requirements fo 
stics engineering. It is extremely 
kely that an engineering student 
et much useful information until 
re iched tne graduate 


The problen oft supplying eng! 


rs furthering of the plastics 
dustry ts one which has a solution. 
Holtby suggested the following 
The plastics industry as such can 
Ket i training vrogram for new 
t Ir night 


Courses In plastics \\ th the coopel 


plastics industries, 
Holtby sug 


gested that the plastics industry could 


ation of the local 


In the universities, Dr. 


help by posting names of plastic con 
bulletin boards 
in these com 


panies on the school 
whenever openings exist 
panies for plastics engineers, 
age plant trips. Organize 
high school students, boy scouts, ete. 


trips of 
Use the cooperative training program 
n Which engineering student 
works in industry othe: 
up scholarships for the 


ry 
quarter, Set 
ndustry. 

In the case of 
men Foundation, one 
payroll of each company is suggested 
as its contributiton to this foundation. 
In seven vears the American Foundry 
Foundation has reached scholar 


American Foundry 


pereent of the 


men 
sh ps of S107,000, Another means of 
encouraging students is to offer 


special rates for dinners at the meet 
nys in the society. For example a one 
dollar 
many 
normal 


dinner would be of interest to 


college students whereas the 
price of a dinner for an SPI 
meeting is several times that. 

A question and answer period fol 


lowed Dr. Holtby’s talk 


cated that a large number of those in 


which ind 


attendance were particularly con 
cerned with the problem that exists 
today and even more concerned with 
the problem of the future if the 


growth of the plastics industry is to 


continue at the indicated rate. 


Structural Laminates In 
Helicopters Is Topic 
At Buffalo Meeting 

R. W. Miller 


Members of the Buffalo Section and 
Visitors gained insight into structural 
laminates, February 19th, when Norm 
Wahl of the Cornell Aeronautical 
Laboratory discussed helicopter 
blade from polye ster 
resin and fiberglass cloth. Norm, a 
founder of the Buffalo Section, ex 
plained techniques and problems en 
countered when the Cornell Labor 
atory built blades balsa wood, 
resin and glass cloth. A 


roto? 


construction 


from 
short movie 
showing the actual construction was 
also shown. Our January meeting was 
held 


at the Tenth 


n conjunction with the banquet 
Annual Technical Con 
Toronto. Several 
and attended in addition to 
those members W ho atte nded the con 
New officers elected are El- 


ference in members 


Wives 


ference. 


mer Howard, of The Carb 
President, Paul B 
kant of Molders, \ 
dent, Ed Leone of Curbell I 
surer, and Art Scutt of The ( 


dum Company, Secretary. Eli 


Company, 


Sterling 


rectors to the nine man_ bi 
Messrs, Healey, Veverit, | 
Bronnenkant, Glass, Engl, Va 


Roeck and Scutt. 


Milwaukee Hears Nylon 
Properties Described 


Marvin C. Stowe 


The Milwaukee 
ciety of Plastics 
March meeting on March 9, 19 


attended — by 


section. of 


Engine ers 


meeting 
underway with a social hou 
after a wonderful feast, a she 
and inti 


President Mr. ( 


ness meeting, 
speech by out 
Stein we had the pleasure o 
from Mr. Bailey Barnes, Polye} 
Department, Du Pont Compa 

Mr. Barnes covered the pi 
and molding techniques of Ny 


had color slides to illustrat 


point as he went along. The 
were also. ve ry he Ipful ! 
the various pieces that h 


molded of 
plained how 


Nylon. Mr. Bam 
Nylon has in n 
cut costs and has done a supe 
materials used. 


over forme 


One of the popula 
Nylon is the 


Some advantages her: 


manufactt 
rears, 
flexibility, non-lubrication qua 
silent operating. We shoul 
overlook the strength of Ny 
gives it long life. The textile 
try has answered many of the 
lems with Nylon. The molding 
cations of Nylon have been 

costs are co 


the material 
Nylon is 


Barnes 


and the 
After Mr. 
thoroughly the past, 
ture of Nylon, questioning a? 
discussion took place. An 
ation of the actual Nylor 


parts was also enjoyed. 


economy of 
covered 


present, 


One could actually write a book 
the practical know'edge rece 
this lecture. I shall make this 
‘tion of the S 
hav ny 


tion that any se 
Engineers not 
had the opportunity to er 
lecture schedule 
too distant future. 


should 


Plastisol Patent 
W. D. Todd's article Vir 
Dispersions appeared 
SPE Journal for March. Ot 
to readers on this topic is tl 
granted to E. H. Schwencke. 
1954; U.S. Pat. 2,666,036, 


Re sin 
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Holtby, Associate Professor of Me 
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Plastics Face Real 
Challenge Says 
uddock At Newark 


D. J. Mullins 


iking at the March meeting 
Ne irk Section, Amos Rud 
ver Merchandising Section, 


al Company acclaimed the 


wing a potent facto 


ndustry and organiza 


sunsel, 


re lie a aon a vu 


plastics are here to st: 


S¥nonymous wit 


ad 


to empha 


shoddy items and some 
nake point 
not plastic, 
Ruddock. He 
ed torial 

paper criticized the 
und 


contained an article 


potrnted 
recent na (Ch 
OVS 
mportation of toys tf 
plastie 
Mr. 


molders, 


Vs 
Ruddock 

particularly 
he thermoplast cs 


Lilie 


nd ust? \ 
ind concentrate on more 


ked up with a strong met 


na selling 
qucution of the Consume? 
size this point, Mr. Rud 


manufacturer of 


brand of spends more 


oney per annum than 
lustry nds collect vely 
us products. 
sties industry is) suffering 
fathure of engineers to 


rightful role ino market 


ould be no shoddy met 

the market unless some 

promised his values, M1 
tial 

ek urged plastics eng 
rk within companies 
naustry to promote stan 
mercehand sing people, 


ind engineering cannot 


the rightfully sepa ted ipp 
nd revise advertising copy before 

~ eleases ‘ ith na 
nteygrit lr ddit Ru ck 
illed ip ct he 
Pi b \ ne rmat 
tees to study this atter. 

Other vuest speake rs ver Lois 


Man 


advertising 


ger, Plastics sion, Celanese Cor 
poration of America and Harriet Ray 
mond, Advertising and Sales Promo 
tion Manager, Plastics Division, Cela 
nese Corporation of America. Miss 
Stevens exhibited various fabrics that 


and fashion throug! 
atur: th 


Miss Raymond empha 


h eve 


blending of 2 il fibers w ice 


tute fibers 

sized the role which the plast cs mn 

dustry plays in the eyeglass field 

and she exhibited colorful spectach 
wardrobes which were created to pro 
de eveyvlasses t fit the oceension 


California Hears About 
Plastics in Guided Missiles 
And Airplane Construction 


Walter H. Kadlec 


A discussion of the advancements in 
the ipplica on oof remntoreed plastics 
to alreraft and guided missiles was 
presented to the March fourth meet 


\ s Vice 


ne 
Tht 


ng by Mr. Wm. BE. Braha 
president in charge of eng 


Zenith Plastics Company, Gardena, 


My Brat ! vas able to outline the 
progress of the low-pressure lamin 
atin nadustry by tracing the h Story 
f his ! reanization now the 
ingest f its kind in the country. Th 
fabrication f ducts from. polvestes 
resin and v ss loth in 1946 has led 
to the construct no of super-radomes 
ould crowd ; two-cal 
Phe procedures ere well illustrated 
i thirty minute nroduced 
by a lo company for its TV 
progran Success) Story Phe filn 
ery adequately erved son tour of 


pial Lil 

na people 

Following he presel 
Mir. Braham discussed ‘ 
ile elopmer ts Vit { lial 
tion to guld miss Su int 

reinforced plas exte 
faces and fuse ve ! pose 
p blen Neat esistanes pt 
ected speeds approuct Ne 
barrier, The search is now ected 
vard resins vith } hye 
and wreater resistances ‘ nf 
the elements. Combinat ns Deut 
tested ! ‘ te 
esins plus asbestos for fils 
forcing, the latter an Eng develop 
ment recently ntroduced ntl 
country. 

All poss bilities are exan real, Same 
because of the idvant; f sl 
thermal transfer rutes n 
son to metals that have wood strenet! 
space ratios, Comparable trenytl 
Weight ratios can be achieved in pl: 


tics but usually at 


Space needed for vital equ pment 
Brahan closed by t} it 
vress is being made through the con 
bined efforts of the material suppl ers 
ind processors, During the discussion 
period which followed, Mr. Brahan 
Was ussisted by Zenith engines) 
Norb Meyer and Wally Fink. 
Seventy-five members and uest 
attended the dinner meetin vhiel 
Wiis preceded by cockt ull hou The 
Southern California Seetion ! ‘ 
out-ol-town vuests tk ttena u 
meetings which ire held t Seullv’ 
Restaurant the first Thursday of enact 


month. 


New Industrial Hydraulic Control 


Bulletin Published by Pan 


tex 


explaining many outstandin: 
Vantages, the Pantex Manufactur 
Corporation of Pawtucket, R. 
just leased a new IX-puage folder 
then line ot Remotely Cont 
i Pilot (dyn rated, 4 Way Valve 
ndustrial use. Phey have a pr 


range from to 


MOLD DESIGN @ PRODUCT DESIGN ®@ CONSULTATION @ DEVELOPMENTAL MOLDING 
a BARRIER—PRIBBLE & CO., INC. 554 Eben St. 
New Haven 5273 CONSULTANTS IN PLASTICS New Haven, Ind. : 

Wayne I. Pribt-te 
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a terle nt ibe 
dat this application Nas not Dee! 
t ist iKes food setlist 
proble b ising tne 

y used and are prick consideratior 
tury application 

photestatic type copying machine 

} i pounds of higet 
rink ditied polystyrene per unit 
ine: of t shock ‘ hee 
and the heat of the bulbs in the 
i aut nal 

cache thre mediu 
rial. Here again, good dimensiona 
rption and non-swelling 

‘ ere ib { te vithstand 
} it det importar 

NS 

r less complete 

fre po \ 

is color tel sion becomes more 

i ality, It appears that more Me it 

a Servic vier plastle 
t il heat generated by 

‘ ct comport nts necessary 
at black and bite ele ono} 

int ire vould benefit the 
ina thermai sn nkage to 
ict iv britth plastics vhicl 
prudent designer and mubacturet 

that Me nust use the best and most 
enbinet is i thie 

tole ition feo hese materiats 
‘ le exnthermyg resistance 
iki en the seetion hich projects 
ils t! LV pre 
field, particularly housing handles 
tubes and inv other items has 
eal The { thet ll shit nk 
could ery Ve hith rte 
ower cost 
t raprals expanding fields today 
Heavy metal and glass” reflectors 
doubtlessly be eplaced by thie 
nNodified polystyVretes 
d offers a good outlet) fon arg 
aterials. Weight saving, 

shipping nd ond splay ire 
ght here. Only one deformed plastic 
! irs plasti products 

ist be igged and durable At the 
sistance against heat deforma 

thst summer heat on the 

vile’ ! ts cor partment 


expal nye tl bie 
are that these © new and useful material. 
i thie rhe prohntab fucts 
ho desire to produce and sell plastic produ 
highest quality and durabilit 
\ mold design is of utmost portance 
olding. Many molds are in operation wher 
ire wutomaticalls levated on the pening of ft 
In this case, gates and inners can be automate 
ed from the finished molded pieces. Molds mus 
accurately made, cavities } a 
must be eliminated making it) poss ble to 1) 
if the parts Knockout pins should be st 
ocated and in many cases, a Strip yp Cu 
to Very rood advantayve the puart 
SPRUELESS MOLDING 
Fred Means, manage of the plastic machine 
Fellows Gear Shaper Company, wrote a} 
article for the SPE Journal Novembe 192 
article fhe istrated a nozzle brougnt int thre 
of a mold with a very short tapered sprue 
The te has recentiyv concluded al ‘ 
hereby no sprue bushing Wwhat-so-eve Vus 
Qn a twenty cavity ne-vuted mold prodtue 
plastic leaves, the sprue bushing as complete 
(Refer te Photograph “C”, Shot No. 9). A spec 
th an extension one ne! ! i 
Vas nstalled n the machine Phe end of the 
extended to the part ne of the n 1, (See skete 
The one neh dtamete Vas elreved directly ba 
end of the nozzle 2 of an inch to eliminate 
transte ingy from the cold mold plate to the 1 
nozzle had approximately 52 inch diamete 
‘his opening Was tapered To al net 
of the nozzle was of standard construction ‘| 
tself had heating band thin appron 
neh of the end 
This mold had beer in with a convents 
(Ser Sketel No 1) ist pro His n 
Onete Ss Were set as fo OWS to 
pvrometer, 440) for the front pyromete and 44 
pyrometet () pressure Vas Set at 
1250 psi. The machine was operating on a 4 
evele, producing S00) finished shots per hou 
molded pleces hou The expe menta ! 
nstalled in the machine and the machine sta 
The o pressure Was maintained at 
cyl nade pe rature rf you oy? thy 
front and 380° on the nozzle was realized 
The advantages of this nozzle set ap are! 
By njiecting plastic at lowe temperatures, les 
occurs, bette dimensional stability is) mainta 
ate al, not being so ho equires a shorte 
sibility of flashing is) consicde ab educed a 
waste is eliminated. On many parts where the 1 
not operating at near top speed, prod iction Ca 
increased 
This experiment was conducted on 
7 fully automatie two ounces machine We 
this shot as fast as a second evele or 102 
hou whicl vould finished n 
! hour TI Ss ovlves vou al nt 
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be fully exy 
itl nha end ca 
shrink 
Phe packaging 
stantly s 
Dyect ib a store 
i cu t 
Camera cases 
\ithough this resis 
wditied polvstvrenes, verv littl: advantage has Dee! ‘ 
‘ 
f these properties no this application ter Heo here prea Cu i 
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luced this rapidly. 


nelding machines are she hot 


led Here are Important Economies 
i Leste ce mac ne DV Cre 
porta . The cve s 25.7 second 1 
The weight is 34. ims 
=11 was molded from. ny les 
re IS second evele (WM) Shots 
bos grams. 
air tips (Refe to Photo ipl BE’, Shot N 
nade fron polvethy ene on a Moslo 4 nee 
a 20 cavity mold, The weight s| 
ch proves that some macl es cu s! 
ated capacity. The part was mace 
\ ifacturing Company, Philadelphia, Pa 
sa lot that the manufacturer of automatic 
ection molding machines, the molde 
must learn. This phase of the plastic in 
tely in its infaney. With the interchange of 


1s, I an sure that bette equipment ar 


is can be built, making it 


J making it possible to produce Our Panel Brushing Machine Can: 
ts ata lower cost 


Kliminate Brush Finish Press Salvave panels with shebt sur 
at time to come, plastic injeetion machi Pans face imperfections 
facturers, with you cooperation COMP t bliminate steckh room damawe 
produce a bette tnd more suceesst { ’ Make sour wood patterns more bs creating the Luster banish 
istic hyect non {it machine natural mmediutels before 
k ahead into tl fut a I will t 
FOR INFORMATION WRITE TO 
‘ muchine tha Would a 
the machine should be sti il) ned ana 
alc Howe Ve . t s| ould be Ve \ smal ! S176 THE FULLER BRUSH COMPANY 
oesn't take any large amount of floor spac MACHINE DIVISION. HARTFORD 15. CONN 
« fully automatic, far beyond our present 
if this word. A molder sho be al 
wenty to thi tv of these machines and be able 
end of this line i! easy cl na 
table foot stool to rest his feet ! VW tl il 
control panel that will control a f thes 
th a flick of a switch the dl « can b 
With the tur rf i knob ( shades 
suit the customer's The parts, 
all automatically degated and automatics 
ube led, eady for shipment. 
the manufacturers of automatic plastic SUR 
machines “ure working violent \ this AND 9° 
t} nk by the Vea \\ 1] have 1 con BOUGHT SOLD 
tunately, don’t) think that nv «of 
to see the day, “CUSTOM REPROCESSED 
back to the more Serpus sice ic 
nv is here tos iy and Tam sure that any of VINYL 
facturers bu ding this equipment would be very 
ear from you any ar METHYL METHACRYLATE 
ht have 
POLYSTYRENE ® ACETATE 
BUTYRATE © POLYETHYLENE 
amid Literature ETHYL CELLULOSE ® NYLON 
date re ent ( ang 
ibe on some th} products be yon 
for trial use has been published ane 
ble. “New Product Bulletin, Collective Volum 
page booklet, offers detailed technical data : i 
de; 5-Aminopropanol; N-tert-Butylacrvlamide: 
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Philadelphia Hears Talk 
On Rigid PVC has been slow, probably d isticized PVC, is ay 
H. C. Colby, Jr. rm ibs 
| W i lt 1 pt 
of PVC production goes rigid ap cal properties a 
mr. | dav. Du a inplastic Pv 
cal Ma a app ne cl d t 
i Mr. J. R. Buk dustry PVC could is a 
i Lab itories, Dott be used i Ss ste and aloof cor ruc 
| tone Plastic no 60,000,000 Tb ere ised has sufficient workability, st; 
1) f the Firestone e & Rub For example, cor ed na strength, impact resistance, i 
( been ad for ness to replace metals in many 
» talk wa pipe outdoors, piping storage tank and At the same time, unplastic 
d ted } ducts have bee nm service for 15 vinvl chloride offers suel 
plast 1 on Vears on 15% fuming HNO properties as extreme corrosio; 
Mir. Bukey concentrated o1 has been stored in a tank 10 feet for tance, dimensional stability, low 
domestic ust » years and AIC] gas has been carried tenance, ease of fabrication, 
| an outdoor duct ll years weight, good aging, excellent 
i b Pher eal industries trical resistivity, and good he 
ae he successTu tatlations have sulating properties, 
} bint hy nade. They in The cl 
iL St ! tank « nd 
6. Leath tal “he | 
\ j hk akin ha wer i 
| ( d i ye S. Water treat +) 
PVC und 10. Oil retines 
\ dur and | i ll. Agricultura hemicals 
fon Miscellane il pl par 
GET THE IMS ECONOMY CIRCULATOR from 


had for a 
NAMEPLATE 


Specialists in Plastic Molds 


IRON HANDLE PLUNGER MOLD FOR 
GENERAL ELECTRIC COMPANY 


INCORPORATED 


1193 W. SECOND STREET POMONA 4, CALIF 
LYCOMING 9-5206 


(Quotations promptly given 


INJECTION MOLDERS SUPPLY CO. 


3514 Lee Road Cleveland 20, Ohio 


qu: 
EXACT INJECTION MOLD 
TEMPERATURE CONTROL 


at a really reasonable cost 
QUICK 


POSITIVE 
HEAT 


BUILT-IN 
COOLING 


ONLY 18” x 18 
FLOOR SPACE 


LOWEST 
MAINTENANCE! 


COMPARE 
RESULTS 


IMS MOLD HEAT CIRCULATOR 
Price Complete $349.50 


The IMS Low Cost Circulator 
Performs The Same Job 
As Big Costly Units 
At Less Than Half The Price! 
SPE JOURNAL, 3 
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southeastern Ohio 
+ ars Interesting Talk 
n Vinyl Plastisols 


Villiam J. Stranathan 


itheastern Ohio Section of 

Plastics Engineers had 30 
and guests attending the 
ting to hear the Sper iker of 
ey give a very Interesting 
nvi Plastisols, 


ter J. Kaufman of Watson 
Pittsburg, Pa. was in 


by Progran Chairman, 
irds of Ohio Plastic Co., 
Ohio 
ifman stated vinyl 
s first used in) Marine 
1944, and has been on 
since with very exten 


stisol dis 


ch and study. Ila 


ntain ne solvents and 
be considered L006; 
can be varied in their vis- 
smooth and free-flowing 


paste like material. Plasti- 
ns can be dipped or slush 
so by a relatively new 
qd Rota Molding. He 
lastisols are more versa 
types f molding as it 
ent to be entrapped, 
u nn f the mold is of 
concern and from the 
duced by Mr. Kaufmar 
le biects cat be pro 
pping a mold into a plast 
in be accomplished by the 
uroor infra-red heat. They 
fused by dipping the mold 


ble liquid bath between 325 


This fusing changes the 

nto a rubbery elastic film. 

LD technology of fusing is 

slush and rotary mold 

fusing the mold is cooled 

OL then the vinyl coating 
be removed, 

qs are a typical mple 


nvl plastisols. This 
dreds of 


S only 


these Plastisols can be 
ifactured from aluminun 
nauchined from steel. Myr. 


ist explained an electro 


ss for producing molds 
ite detail. 
estions were answered con 
principle topic and an 
discussion period followed 


\ nvl Plasti 


adinnetl 


sols. 


and business ses 


ve of Pres. John Chomiez 
Kleetrie Co., Coshocton, 
ded the talk by Mr. Kauf 
bership was the main topic 
n and several ideas on 
new members were dis 


npanies were 

ting. Let’ 


epresented 
s keep up our good 
keeps 
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Mold Temperature 


Controller 


offers you many Exclusive Features 


Sketch below shows one o f the 
water systems throug th 
which the Sarcotrol Unit pro- 
vides independent tempera- 


ture control fore ach mold half. 


¢ Improves quality of =F 
RAIN 
molded parts 
¢ Permits faster molding 
cycles waren 
Simplifies balancing 
of gates 
© Permits optimum adjust- 
ments of cylinder 
temperatures, piston speed, sig 
injection pressures, etc. MAKE-UP WATER 
-” Sarcotrol Mold Heating and Cooling Unit SARCOTROL FEATURES 
is designed specifically for thie plastic indus- ( 
to best advantage. It provide separate Iv adjust- ‘ 
able automatic control of each mold half, by seemaiceniaedd commie 
means of two independent water circulating id 
systems. Correct temperature is maintained y 
within 1° F on eithe hie ating cooling le Ss. sure 
Sarcotrol Units have also been successfully 
applied to control water temperatures of calen- wat 
der rolls fon extruded sheets. Hil 
For the complete SarcoTro. story, ask for old 
Technical Bulletin No. 7. temperature 


ARCO 


EMPIRE STATE BUILDING, 
SARCO CANADA ITD 


TORONTO 8 


Y, INC. 


NEW YORK 1, N.Y. 
CANADA 


ve 
. 
‘ 
ve 
MOLD 


New Fully Automatic Model “H” THERMO- 
LATOR takes over complete responsibility for add- 
ing heat to, or draining heat from each side of the 
mold. Large minivelt Pyrometer Seales and Pilot 
Lights on remote control Panel give Supervision 
easy visual check on mold operating conditions, De- 
signed for and used by large plants in streamlining 
operations, 


=  THERMOLATOR 


*Reg. U.S. Pat. Off. 


MOLD 
TEMPER. 
ATURE 
CONTROL 


ited) nd Full 


Specialists in Industrial Heat Transfer by Liquids 
31 E. GEORGIA ST. - INDIANAPOLIS 4, IND. 


tinued f 
the porete 1 
poly ers, tl ir se ofl 
it lower te ripe itu = ft i al 
This is done te nimize the dang 
down and discoloration which may 
are subjected to long exposure at elevated te 
The surface finish of the extruded product cep 
the temperature of the head and die sections; t] 
careful ter perature control must be kept on the 


It the die is too cold, the extruded surface } 


and uneven and the id 


d 


the plastic mass to be non-uniformly heated, 1 


product Vil have a clo 


ance, A temperature in excess of that nee 


a scaly surface and pronounced die lines. 
Sometimes the extrusion charucteristics of ¢ 
be further benefited through the use of high wo 
Vhile maintaining a high head resistance. 
more heat is supplied to the plastic mass th:ou 
anical working than by external heating sou 


result is a more uniformly heated plastic n 


less tendency to st ck to the worn 


The use of a breaker plate ind screens a 
mended for extrusion. A typical combination 
mesh stainless steel screen paired with 60-mes] 
steel screen. In this arrangement, the coarse) 
used as the reinforcing member and is positioned 
ugainst the breaker plate with the finer seree 
For improved dimensional uniformity in the fin 
duct, a screen as fine as 150 mesh may be subst 
the 60-mesh screen. The finer mesh sereen, ho 


to decrease throughput rates 


CLASSIFIED ADS 


DRARTSMAN—MOLD DESIGNER 


veellent opportunity with growing plastic tooling 
background and 


CACO, INC. 


‘ riehice, 


Replies held in confidence. 


'LASTICS ENGINEERS—For Development of Prac 
\pplicatio of Laminates. This position has beet 
dona large and diversified organization on the East 


ploneer a relatively mew fie d. The man seleeted 


ead a program to develop laminates to commercial 
It requires mmieone familiar with the techniques of 
iting extremely arge objects needing reinforces 
au qd strer } is ‘ ix or side rable ox 

the development of laminated polyesters. Out 

t exceptionally high, and in addition we have 
eral pension plan, an accumulative vacation policy, 
surane ma anv eniploves benefits 

issue the expense neurred traveling and 

ut this area. Please vrite details of eXperience, 
ition, tries received and initial salary require 
Conmiplete privacy guaranteed. Our personne! 


t} opening. Box 827, Room 1201, 280 West 41 


SALESMEN WANTED 
complete line of urea and phenolic resins, 
molding compounds. Al 


Reply Box 1454, SPE Journal, Secu 


corre spondence 


Philadelphia 


(continued from 


materials. Most aldehydes, ketones, esters, et 
chlorinated hydrocarbons will attack unplastie 


less severe swelling but s 


Other organies cause 


weakening. Long chain hydrocarbons and hig! 


content compounds have little ) no effeet or 


plasticized polyvir vl ch oride 


Today the plastic industry in the United S 
surpassed all other countries, not because of la 


classical materials ised bhefo but heeause 


Vietion that new and het te nate rials have breve 


Unplasticized PVC is rapidly reeeiving reeog 
acceptance by our construction and chemica 
as an excellent corrosion esistant material of 


The technical talks wer preceded by as 
ness meeting at which the committee chairme 
1955 National Conference were present. They a 
man, Adolph Kissiletf, Amplex Mfy., Co.; Co-¢ 
George Koch, Jvr., Oak Engineering Co.; Hono 

man, Dick Bishop, Foster G ary, 
patrick, F. J. Stokes Co.; Treasurer, Henry | 
A. H. Wirz Co.; Liason and Publieity, C. 
x Committee, Ed 

Penn Plasties; Program Committee, Wm. Brac 


cules 


Secreta 


Regist ‘ation Committee, 


Rohm and Haas. Committee members were 


and more Volunteers equested, You see, Ve 

vVorKing for you to come on down and join us 

City. Remembe SPE AC 
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See Our Behibit at 
National Plastics Exposition 


in Cleveland June 7-10 


Write for details or invite our representative to call Le 


FRANK W. EGAN & COMPANY 


Designers and Builders of Machinery 
for the Paper Converting and Plastics Industries 


Bound Brook, New Jersey 


EGANCO"—BOUNDBROOK, N 


CABLE ADDRESS 
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ed with “extras”, Product Miniiture’s new Nash Ambassador has white-wall 
with black rubber tres, “Solex” tinted glass windows, die-cast chromed 


tround bumpers, grille, and headlights, is powered by a strong spin-torque 


Thick-walled. warpproot assembly makes it virtually unbreakable 


exciung new mechanized tovs in the new Tru-Miniature line . all molded 


rooeel adeeclite) 


Molded with supertough Hercocel, this authentic 
scale model of the 1954 Nash has action and 


attraction galore... greater play value, longer 


play lite. Toy buyers have learned that 


there’s no substitute for versatile 
Hercocel, the durable low-cost 


quality plastic. 


Cellulose Products Department 


HERCULES POWDER COMPA’ © 


930 King Street, Wilmington 99, Del. 
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